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Tus ENTIRELY 
different two-base Motor Oil is just 
what you have been wanting . .. it 
is a tough, heat resisting, able- 
bodied cil, designed for the lubrica- 
tion of the modern motor . . . it is 
made by combining the best prop- 
erties of both the paraffine and 
naphthene base crude oils . . . it 
possesses all of the good and none 
of the bad features of single base 


oils, 
Manufacturers of the Let us drain and fill your crankcase 
Famous Gulf Venom { with this new and different oil. At 
Insecticide all Gulf Service Stations and dealers. 


Gulf Refining Co. 
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C flying the east coast 
of SOUTH AMERICA with “NYRBA” 


A Fleet of Nine Sikorsky Amphibions contributes comfort, 


luxury and speed to the service of the world’s longest air line 


O the New York, Rio and 

Buenos Aires Line goes the 
distinction of putting wings on the 
great Eastern trade route to Latin 
America’s six billion dollar mar- 
kets. Their 10,000 mile transport 
system extending from Miami, 
Florida, to Santiago, Chile, links 
together 16 nations and colonies 
of the Americas. 

As an important part of its fly- 
ing equipment “NYRBA” uses a 
fleet of g Sikorsky Amphibions. 
These fast, luxurious 
ships are used to provide 
complete point-to-point 


S$IKORSKY 









AMPHIBION 





service over the route. With 
their capacity to land upon and 
take off from either land or 


water, these “S-38’s” are particu- 
larly valuable along the East Coast. 
Powered 42c Mm. F. 
“Wasp” engines, the “S-38” can 
fly and maneuver on either engine. 


with two 


She has a cruising speed of 110 
miles per hour, which contributes 
generously to time economy. 


For booklet, Sikorsky 
Aviation Corporation, Bridgeport, 
Connecticut. Division of 
United Aircraft & Trans- 
Corporation. 
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International News Photos, Inc. 
THE AIR SHOW THAT NEVER WENT ON, HAS ITS PRELIMINARY IN FLIGHT 
OVER THE CAPITOL DOME 
This beautiful scene shows the squadrons of planes from the plane carriers Saratoga and 
Lexington in flight over the Capitol. This was the preliminary to what was to be the annua! 
Curtiss air races. Due to a storm, the races were postponed for a week. 
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Courtesy Pratt & Whitney Aircraft Company 
BIRDS OF THE AIR AND SEA BACK IN THEIR NEST 


Looking down on the aircraft carrier Lexington with its armada of Hornet-powered Martin bombers 
on its deck, after maneuvering in the air off the Virginia Capes. 
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Aircraft and the Naval Engagement 
By LiEUTENANT LoGaN C. Ramsey, U. S. Navy 


New weapons do not change the rules of warfare but only their application 


craft in the modern naval engage- 

ment must be prefaced by a consid- 
eration of the number and type of aircraft 
that will be available to each of the oppos- 
ing fleets. The naval forces of nations upon 
which circumstances or considerations of 
policy force the offensive réle in the naval 
campaign are necessarily dependent upon 
aircraft carried on shipboard. States which, 
by reason of their geographic position, na- 
tional policy, or other factors, are apt to 
assume the naval offensive in the event of 
war are accordingly committed to a naval 
policy involving the carrying of the maxi- 
mum possible number of aircraft by their 
fleets. To these nations the policy of ab- 
solute naval control of the fleet aircraft is 
mandatory. 

On the other hand, a state which, in all 
probability, will be forced to accept the de- 
fensive role in the naval phases of the war 
may be considered as having a greater lati- 

in its choice of policy in this respect. 
The theater of operations being near its 
coasts, the issue of a major naval engage- 
ment undoubtedly could be avoided without 
great sacrifice until the commander of its 
fleet could depend with certainty upon the 
supplementing of his aérial forces by air- 
craft based on shore. To a nation so situ- 
ated, particularly in view of existing limita- 
tons upon naval armaments and the absence 


A‘ discussion of the function of air- 


of any such limitations on aircraft, consid- 
erations of national defense seem to require 
the maintenance of an adequate shore-based 
air force. The latitude in the choice of na- 
tional policy previously mentioned is now 
apparent. If the aérial force in question 
may be required for complementing opera- 
tions on either land or sea, a unified air 
force with a supplementary fleet air arm 
appears feasible. But if these shore-based 
aircraft exist primarily for naval defense, 
complete naval control is appropriate. 

In either case, the fleet required to as- 
sume the offensive must be prepared to con- 
tend not only with the aircraft carried by 
the opposing fleet but with the large num- 
bers of planes based ashore as well. For, 
to quote from a statement of the then presi- 
dent of the Naval War College, made, I 
believe, in 1927: “One of the outstanding 
lessons of the War College tactical maneu- 
vers of the past two years has been that no 
fleet can enter a hostile zone unless it has, 
beyond a doubt, superiority in the air. This 
means superiority not only to the enemy 
fleet-based aircraft, but to his fleet- and 
shore-based aircraft combined.” Under 
these restrictions, offensive naval warfare 
is faced with an almost prohibitive handi- 
cap in the absence of overwhelming sur- 
face strength. Even in the case where the 
contending nations are in sufficient geo- 
graphic proximity to permit of the supple- 
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menting of the operations of the fleet as- 
suming the strategical offensive by shore- 
based aircraft, an avoidance of a major en- 
gagement, until the fuel supplies of such air- 
craft are exhausted, is a course of action 
open to the fleet acting defensively. 

Therefore, it may be conceded that a 
great superiority of surface strength is now 
necessary to the assumption of the offensive 
in a naval campaign. With the existing lim- 
itation on naval surface strength, sufficient 
ships are not available to any of the great 
powers for such purposes except in the 
event of war with one of the smaller na- 
tions, or of an alliance with another of the 
powers. In the absence of such an alliance, 
the additional ships necessary to the success- 
ful undertaking of the naval offensive 
against a nation of equal rank would have 
to be constructed subsequent to the declara- 
tion of hostilities and after notification of 
the other signatory nations to the Limita- 
tion of Naval Armaments Pact, as provided 
for in Article XXII of that treaty. Hence, 
in the unfortunate event of war between 
any two of the great powers, we may reason- 
ably expect a period of comparative stag- 
nation in the naval phases of the war until 
such time as the logistical resources of one 
nation enable it to outstrip the other in a 
naval construction race sufficiently to justify 
it in assuming the naval offensive. 

Hence, it may be assumed that in the next 
naval campaign the fleet acting offensively 
will possess a preponderance in surface 
strength and a considerable inferiority in 
the total number of aircraft available. This 
numerical inferiority in aircraft would arise 
from the prohibitive cost of constructing a 
sufficient number of aircraft carriers to 
transport enough planes to match the maxi- 
mum number of shore-based aircraft which 
the enemy could launch. A shore base 
capable of providing facilities for five hun- 
dred may be constructed for about the same 
cost that would be involved in the building 
of an aircraft carrier capable of basing only 
fifty planes. The cost, therefore, of provid- 
ing a mobile base of operations for aircraft 
is roughly ten times as much as for a shore 
base of equal capacity. While such a dis- 
parity can be endured to a certain degree 
it does not extend to the maximum strain 
that can be placed upon the entire resources 
of a nation. 

Therefore this numerical inferiority in 
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aircraft must be accepted as concomitant tp 
the assumption of the offensive in naygl 
warfare. If this is conceded, the problem 


then becomes one of consideration of the | 


means by which the fleet acting on the of. 
fensive can, by a judicious selection of 

of aircraft, most nearly offset this disadvan. 
tage. The preponderance in surface stn 

of this fleet is assumed to be great. Hence 
the logical and most efficient means of de. 
stroying the hostile surface fleet is by gun. 
fire. An aérial striking force, consisting of 
types of planes capable of destroying capital 
ships of the enemy, is not needed. The in- 
feriority in surface strength of the defen- 
sive fleet is so marked that it, in itself, does 
not form a serious menace to the safety of 
the offensive fleet. It could form such a 
menace only if, by attrition, it is able to 
reduce greatly the offensive surface 
strength. Its only real means of menacing 
the offensive fleet is from the air. There 
fore, an aérial striking force within this fleet 
to harass or aid in destroying defensive 
surface craft not only is not needed but its 
presence in the fleet would reduce the 
number of aircraft available that could be 
used as a means of defense against aérial 
attacks. 


At present the classification of an aérial 
striking force covers types of planes capable 
of carrying heavy bombs and _ torpedoes. 
These types, and particularly the heavy 
bombers, must occupy, because of the aéro- 
dynamical requirements of their design, 
more space than an equal number of fighting 
or scouting planes. Therefore, the elimina- 
tion of heavy bombers and torpedo planes 
would result in the ability of the fleet to 
base a greater number of aircraft on its cat- 
riers than would be possible otherwise. In 
addition, the number of planes capable of 
repelling aérial attacks would be greatly in- 
creased. Thus the proposed change of types 
would not only increase the number of ait- 
craft within the offensive fleet but would 
also increase the percentage of the more e& 
sential types. 

With the elimination of the torpedo and 
bombing planes from the offensive fleet, its 
aircraft would be based as follows: scout- 
ing planes on the cruisers; on the capital 
ships, planes for observing their gunfire; and 
on the carriers, fighting planes exclusively 
—with the exception of a small number of 
scouting planes. 
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In the fleet acting defensively different 
considerations obtain. The great inferiority 
in surface strength necessitates the employ- 
ment of all possible means of attrition of 
the enemy ships. A favorable opportunity 
for attacking the aircraft carriers of the 
offensive fleet may be presented prior to the 
arrival of the shore-based planes, and, with 
the assurance of aérial reénforcements, it is 
not vital for the commander of the defensive 
fleet to conserve his aérial strength, if its 
expenditure results in a compensating re- 
duction in the surface strength of the 
enemy. Therefore, in the fleet acting on the 
defensive, all types of aircraft, including 
an aerial striking force, are required. 

It is true that the limitations of space, 
weight, and other considerations necessitate 
the modification of the design in heavy 
bombers and torpedo planes for shipboard 
use so that they are not quite as efficient 
in the performance of these missions as 
similar types designed for operation from 
shore bases. Nevertheless the shipboard 
planes of these types are capable, under 
favorable conditions, of destroying any ship 
afloat so that their inclusion in a fleet acting 
defensively is quite justifiable. 

In this fleet, accordingly, are to be found 
all types of aircraft, flying boats excepted, 
distributed as follows: scouting planes on 
the cruisers; on the capital ships, planes 
for observing their gunfire; and scouts, 
bombers, fighters, and torpedo planes on the 
aircraft carriers. This force is supple- 
mented by aircraft of all types arriving 
from the shore bases. One modification of 
this distribution may develop within the next 
few years. Efficiency of design in the heavy 
bombing plane, which must carry a consid- 
erable load to fairly high altitudes, necessi- 
tates a comparatively great wing span. This, 
even when the design permits of the fold- 
ing of the wings, results in considerable 
difficulty in handling these planes on the 
deck of a carrier. In addition, they occupy 
a disproportionate amount of space. The 
immediate future may disclose, for these 
and for other reasons, that heavy bombers 
are de trop on shipboard and that greater 
over-all military efficiency and striking force 
may be obtained by substituting a slightly 
greater number of torpedo planes, as that 
type does not require quite as much space 
for each plane. Among the shore-based 
Planes, where the great wing spans of these 
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planes do not constitute such a great prob- 
lem, seems the logical place for this type. 

It must not be construed from any of 
the foregoing arguments that a nation 
should, in time of peace, fail to include in 
the aircraft of its fleet all pertinent types of 
planes. For even a nation which might 
reasonably expect to assume the naval of- 
fensive against any single adversary could, 
if faced by a hostile alliance, be forced to ac- 
cept the more passive rdle. Therefore, it 
seems incumbent upon every nation to de- 
velop during peace time all types of naval 
aircraft to be prepared for just such a con- 
tingency. The suggested distribution of 
types within a fleet acting on the offensive 
could be effected, in the event of war with 
a single enemy, almost immediately after the 
declaration of hostilities, there being no 
great difficulties logistically in substituting 
the required additional fighting planes in 
lieu of the bombing and torpedo planes on 
the carriers. 

If the foregoing is accepted we may then 
assume that in the naval engagement of the 
immediate future the strategical offensive 
will have a numerical superiority of air- 
craft carried im the fleet but an inferiority in 
the total number of aircraft available. The 
other fleet, while numerically inferior in 
fleet aircraft, will possess an aérial striking 
force and an over-all numerical aérial supe- 
riority. 

Tactically, the first fleet will be on the 
offensive at the surface and on the defensive 
in the air. Its commander will obviously 
endeavor to engage the enemy at a place or 
time when the planes based ashore would 
be unavailable, while his adversary will seek 
to avoid an engagement under such condi- 
tions. 

The fleet on the strategical defensive, as- 
suming that it is able to avoid an engage- 
ment until assured of the support of all of 
its aircraft, will also attempt to destroy the 
hostile aircraft carriers prior to a major en- 
gagement. The accomplishment of this ob- 
jective would be well worth the expendi- 
ture of the whole of its fleet aircraft and a 
portion of its surface strength as well. If 
such a disaster should be suffered by a fleet 
on the offensive it would instantly become a 
fleet on the defensive. Immediate retirement 
from the hostile zone would be the only pos- 
sible safe maneuver. 

In the absence of fortuitous circumstance, 
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it seems probable that neither commander 
could, against an able opponent, attain either 
of these early objectives and we may there- 
fore picture the general engagement as tak- 
ing place with comparatively unimpaired 
forces on both sides. For the purposes of 
this discussion there are three different 
types of engagements from the aérial stand- 
point, in each of which the potentialities of 
aircraft differ widely. These types are: the 
day engagement with average to maximum 
visibility; the day engagement under re- 
duced visibility conditions; and the night 
action. 

In the day engagement under good visibil- 
ity conditions the primary contact with the 
enemy, made by the fleet acting on the 
strategical offensive, will probably come 
from one of the planes launched from a 
light cruiser—in other words, a plane en- 
gaged in strategical scouting. Primary con- 
tact for the other fleet may come from air- 
craft having analogous missions or possibly 
from a shore-based patrol plane or dirigible. 
Planes scouting strategically usually would 
be unsupported by fighting planes. These 
scouts would ordinarily first report contact 
with the enemy’s outer screen. This being 
accomplished they should continue on and 
endeavor to obtain information regarding 
the inner screen and finally the enemy main 
body. Once this has been accomplished they 
are of little further value. Lacking support, 
they would fall an easy prey to hostile fight- 
ers or even if they could avoid hostile air- 
craft and antiaircraft fire, they can hardly 
be taken aboard their cruisers again. The 
carriers will be too distant for their return 
to these bases and even if they were near 
enough, the carrier planes would be massed 
on deck and thus preclude the possibility 
of their landing aboard. The fuel capacity 
of these scouting planes is comparatively 
limited and they cannot remain in the air 
indefinitely. Therefore, they may be con- 
sidered as expended once they have reported 
contact with the enemy main body. Instead 
of waiting to be shot down ingloriously by 
hostile fighters while attempting to escape 
or being forced down by the exhaustion of 
their fuel supply, they should continue on- 
ward and endeavor to damage the flying-off 
decks of the enemy aircraft carriers by 
diving bombing attacks. While the weight 
of the bombs that they could carry would be 
insufficient to menace the safety of the car- 
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riers, still, the successful bombing of the 
carrier decks with the resultant d 
the massed aircraft awaiting the signal for 
take off and to the deck itself, might seri- 
ously impede the operations of these vessels, 
Subsequent to the receipt of the first con- 
tact information, the carrier planes will be 
ordered to take off and, from the defensive 
fleet, the shore-based planes as well. The 
objective in the offensive fleet would be, 


first of all, the defense of its aircraft car- | 


riers and then the protection of any scout. 
ing group that might be dispatched from 
the carriers. For the aircraft of the defen- 
sive fleet there is, at this stage, but a single 
objective—the destruction of the hostile air- 
craft carriers. 

The first aérial fighting will gravitate to- 
wards the aircraft carriers of the offensive 
fleet. These vessels probably will be placed 
well in rear of the fleet and will therefore be 
comparatively safe from surface attack. 
They can be seriously menaced only from 
the air or possibly from beneath the surface. 
If they are destroyed by hostile aircraft or 
other means, the remainder of the fleet must 
endeavor to break off the action unless it 
is certain that the enemy surface strength 
can be destroyed in short order. Otherwise 
the commander of the defensive fleet can 
delay matters by discontinuing the action, 
while maintaining contact, until all of the 
aircraft of the opposing fleet are either shot 
down or forced down due to the exhaustion 
of their supplies of fuel. The planes of the 
defensive fleet, in this case, can refuel from 
their carriers or shore bases and thus main- 
tain control of the air. The capital ships 
of the offensive fleet would then be ham- 
pered in their gunfire by the lack of observ- 
ing planes. Their situation would be like 
that of a blind heavyweight boxer attempt- 
ing to crush a smaller opponent who re 
tained command of all his faculties. 

However, in view of the comparatively 
great number of fighting planes in the fleet 
air arm of the offensive fleet and the fact 
that after launching their planes these car- 
riers would probably retire to a distance, the 
success of an aérial attack by the fleet air 
force of the defensive fleet on these vessels 
is problematical. But if they are close to 
the enemy when or before their planes are 
launched, or if the defensive fleet should 
be able to make a codrdinated attack using 
both the fleet air arm and its shore- 
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planes, these carriers would be in serious 


danger. " ; ; 

A detailed discussion of the proper dis- 

ition of the aircraft carriers in cruising 
and battle formations is beyond the scope 
of this paper, but the preservation of these 
vessels both prior to and after launching 
their planes is a matter of such vital im- 
portance to the offensive fleet that it would 
seem that their employment in the scouting 
line when contact with the enemy fleet 
might be reasonably expected, would be a 
mistake. Even one or two hits from major- 
caliber guns or heavy bombs could easily de- 
stroy the usefulness of these ships as bases 
for aircraft operations, even though their 
water-tight integrity should remain un- 
impaired and the ships, except for their fly- 
ing decks, practically undamaged. 

Conversely, the carriers of the defensive 
fleet, while of great importance, are not so 
vital, particularly if their planes are 
launched prior to their destruction. The 
aircraft of these vessels surviving the aérial 
fighting can easily use the shore bases for 
future operations—a course of action not 
open to the opposing aircraft. Thus, gen- 
erally speaking, the vital spot—the solar 
plexus of the offensive fleet—is its aircraft 
carriers ; while the greatest weakness of the 
defensive fleet is its inferiority in surface 
strength. 

Assuming that the carriers of the offen- 
sive fleet are able to launch their aircraft 
and retire to a safe distance, a certain per- 
centage of these planes can be held to assist 
in the protection of these vessels from aérial 
attack and the remainder released for the 
protection of the main body against aérial 
attack. The planes so released then have 
three missions: protection of the planes ob- 
serving gunfire of their capital ships; pro- 
tection of the capital ships themselves from 
aerial attack; and protection of the carrier 
scouting planes from hostile fighters. As 
the main weapon of the offensive fleet is 
gunfire from its heavy ships, the protection 
of the planes observing this gunfire is placed 
ahead of the protection of the capital ships 
themselves, particularly as by maneuvering 


and by antiaircraft gunfire, these vessels are, 


to a certain extent, capable of protecting 
themselves. 
The second of these missions, that is, the 


» Protection of the capital ships themselves 


from aérial attacks, involves offensive action 
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against the hostile aérial striking force and 
its escort of fighting planes. The third and 
last involves the protection of the tactical 
scouting planes from hostile fighters. 

This scouting group undoubtedly will be 
the first group to take off from the carriers, 
perhaps immediately upon the receipt of 
contact with the enemy main body. Its 
duty is to make and maintain contact 
with the enemy main body as soon as prac- 
ticable and to keep the commander of its 
fleet informed of tactical developments 
such as deployment, course and speed of the 
enemy, etc. While a portion of this in- 
formation can be obtained from surface ves- 
sels of the screen and from the observation 
planes, yet earlier and more complete in- 
formation than is available from these 
sources is essential, as witness the uncer- 
tainty of Admiral Jellicoe at the Battle of 
Jutland with regard to his deployment, until 
just before the ships under his immediate 
command made contact with the enemy. He 
himself stated that had he been in posses- 
sion of more accurate information he could 
have deployed to better advantage. Had he 
been in possession of an aérial scouting 
force as suggested, this information would 
have been afforded him. As such informa- 
tion is more reliable when coming from an 
officer of considerable tactical experience, 
this scouting group should carry in an ob- 
serving capacity at least one officer of suffi- 
cient experience to enable the commander 
in chief to have confidence in his advice on 
tactical dispositions—as, for example, the 
chief of staff of the commander of the air- 
craft squadrons or a flag officer particularly 
detailed for such duty. 

The main aérial portion of the engage- 
ment, however, will be between the fighting 
planes of the offensive fleet and the aérial 
striking force of the defensive fleet plus 
its escort. Past experience in aérial maneu- 
vers seems to indicate that the groups in- 
volved will maneuver as separate squadrons 
or formations, of from nine to eighteen 
planes, with the individual squadrons at- 
tempting to coordinate their efforts. Each 
squadron of heavy planes will probably have 
the protection of at least one squadron of 
fighting planes despite the fact that a forma- 
tion of heavy planes has a certain inherent 
ability to defend itself against aérial attack, 
particularly so in the case of torpedo planes 
when close to the water. In this latter case 
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hostile fighters are hindered in diving, their 
usual form of attack, as they must start re- 
covering from such dives well before reach- 
ing the altitude of the low-flying torpedo 
planes in order to avoid “squashing” into 
the water. In addition, the proximity of the 
water insures the torpedo planes from at- 
tack from beneath, which covers their 
greatest point of vulnerability due to blind 
angles. 

In any event, fighters intending to attack 
heavy planes must themselves be provided 
with protection from the escort of such 
planes. The general aérial battle will there- 
fore resolve itself into a number of smaller 
conflicts with, generally speaking, a squad- 
ron of heavy planes plus a squadron of 
fighters opposed to two squadrons of fight- 
ing planes. Additional squadrons of any or 
all types may be added on either side but in 
no case would a single squadron of fighters 
be justified in attacking a formation of 
heavy planes, except in the absence of pro- 
tective fighting planes or of any considera- 
tion requiring their continued existence. 

A more detailed discussion of aérial tac- 
tics is beyond the scope of this paper but 
before dealing with the second type of naval 
engagement, the following general observa- 
tions are in order. First of all, the com- 
mander of the offensive fleet will not be 
justified in continuing the action once the 
control of the air has been definitely ob- 
tained by the enemy, unless the hostile sur- 
face fleet is at the point of being annihilated. 
Second, it is incumbent upon him, except 
under similar circumstances, to break off 
the action in the case of the loss of all or a 
great majority of his aircraft carriers. 
Third and last of all, if the issue remains in 
doubt, he must discontinue the action before 
his aircraft have exhausted their fuel sup- 
plies—in the case of the existing types of 
fighting planes, a period of not much over 
two hours. 

This last assertion merits detailed dis- 
cussion particularly as it might be argued 
that the defensive fleet would be faced with 
a similar problem. Such is not the case, 
however, as the shore-based planes of the 
defensive force may be dispatched in waves, 
the surviving planes of which may with- 
draw from time to time for refueling and 
rearming. The aircraft of the offensive 
fleet, being inferior in numbers, must be 
maintained at full strength at the theater of 
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operations in order that the command of the 
air may not be lost definitely. While it js 
possible for fighting planes to carry fuel for 
as long as five hours or even longer, such 
additional fuel capacity can be gained only 
at the expense of performance which, in this 
type, would be fatal to their efficiency. Con. 
sequently the commander of the offensive 
fleet must discontinue action, if the issue js 
still in doubt, not much later than two hours 
subsequent to the launching of his fighting 
planes from their carriers, unless he is will- 
ing to concede the control of the air to his 
opponent. 

From the standpoint of the defensive 
fleet, aérial tactics are in general similar to 
those for the opposing force but with certain 
additions. As previously mentioned, its 
numerical superiority in aircraft permits it 
to launch an aérial attack in sufficient num- 
bers to contend seriously for aérial mastery 
and still retain a reserve which, if launched 
at a later time, will enable it to continue the 
action for a longer period, with less risk of 
losing control of the air, than can the offen- 
sive fleet. 

Certain types of aérial attack not previ- 
ously mentioned are available. First of 
these is an aérially laid smoke screen as a 
preface and an aid to a torpedo attack, 
either by small surface craft or torpedo 
planes, or both in conjunction. If laid by 
fast planes, an excellent smoke screen can 
be placed in a very short space of time with- 
out the expenditure of any large amount 
of military strength. Under the cover of 
such a screen, a torpedo attack, particularly 
if made by aircraft, would constitute a sen- 
ous menace. 

Seldom discussed, but nevertheless worthy 
of consideration, is the possibility of a div- 
ing bombing attack on capital ships by fast 
planes armed with bombs filled with chemr- 
cals instead of explosives. While certain 
nations have mutually agreed to prohibit the 
“use in war of asphyxiating, poisonous oF 
other gases, and all analogous liquids ....” 
not all of the nations have agreed to this 
prohibition. Judging from the past, it 8 
within the realm of possibility that, in the 
extremity of desperation, some nation might 
disregard such an agreement or argue that 
this wording does not prevent the use of 
gases that are incapacitating rather than 


*Section V of the Washington Limitation of 
Naval Armament Treaty. 
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deadly in their effects. Even the use of 
chemicals that are lachrymatory or otherwise 
temporarily disabling rather than definitely 
toxic in effect, affords a means of attack 
that merits grave consideration. A single 
formation of planes armed with bombs of 
this nature might conceivably put a capital 
ship out of action by the disablement of its 

mnel, even though the ship itself re- 
mained undamaged materially. 

A discussion of the day engagement under 
lowered visibility conditions is now in order. 
Such a discussion might be prefaced by one 
of the various kinds of such weather con- 
ditions. ‘These may be classified in four 
general types. The first is reduced horizon- 
tal visibility at the surface accompanied by 
good visibility in both dimensions aloft; the 
second, reduced visibility both horizontally 
and vertically; the third, which is of rare 
occurrence, good horizontal visibility accom- 
panied by reduced visibility vertically; and 
the last, generally poor visibility. 

Under the first two types of reduced visi- 
bility conditions, planes can generally sight 
the surface vessels well before they them- 
selves become visible. Hence, under such 
conditions, an aérial striking force is at its 
maximum efficiency due to the decreased 
ability of surface ships to defend them- 
selves. Consequently, in such cases, the 
command of the air is of relatively greater 
importance. With reduced horizontal visi- 
bility at the surface accompanied by good 
visibility aloft, an aérial striking force is 
concealed from surface vessels until just 
prior to the delivery of its attack. Fairly 
often, under such conditions, the first indi- 
cation of the presence of hostile aircraft in 
the vicinity is manifested to the surface 
craft by the results of the attack. Although 
the engines of the planes may be heard their 
locations remain undisclosed. Surface craft 
are frequently visible to the aircraft when 
the reverse is not true. On one occasion 
during maneuvers the horizontal visibility 
was about 3,000 yards at the surface. 
Overhead was a layer of clouds about 2,000 
feet above the surface. This cloud bank 
was broken sufficiently so that no serious 
difficulty was experienced in making an ap- 
proach on the surface vessels preparatory 
toa heavy bombing attack. As the planes 
flew comparatively close to the upper limit 
of the cloud layer they were disclosed to 
the surface vessels only momentarily. If 
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observed at all, they were seen only for a 
few seconds and would then disappear. 
Certainly little could have been done from 
the surface to impede the attack. 

Under these circumstances, a group of 
torpedo planes could have located their ob- 
jectives and maneuvered to gain the position 
for launching their attack while remaining 
above the cloud layer, and then descended 
and delivered their thrust, almost before the 
surface vessels could have opened fire. 

On another occasion only the tops of the 
battleships could be seen from the air— 
quite sufficient for the bombing planes but 
very unsatisfactory for the surface vessels. 
Other actual instances might be added but 
these suffice for illustrative purposes. 

When the visibility is reduced both verti- 
cally and horizontally, the aérial striking 
force has its greatest chance of success, pro- 
vided only that the visibility is not so low as 
to prevent or hinder it from locating its ob- 
jective. The chance of evading hostile air- 
craft altogether is excellent and the inherent 
defensive ability of surface craft is im- 
paired. While the attack itself may not be 
launched quite as efficiently as under better 
weather conditions, still it is quite probable 
that a larger percentage of the planes at- 
tempting the attack would survive to deliver 
their blow. Fighting planes, under such con- 
ditions, must remain in, or nearly in, sight 
of the surface vessels they are guarding and 
frequently will not be in a position to launch 
an attack upon hostile aircraft immediately 
upon sighting them. Under these condi- 
tions, heavy bombing attacks may be greatly 
impeded if not rendered altogether impos- 
sible. On the other hand, an attack by tor- 
pedo planes has a greater chance of success. 

If the third type of visibility conditions 
is encounte’ .d, that is, good horizontal ac- 
companied by poor vertical visibility, the 
heavy bombing attack (which must be de- 
livered from an altitude) is impracticable. 
Torpedo plane attacks will be quite possible. 
Under these conditions, the planes probably 
will be flying very close to the water, in 
which position they are least vulnerable to 
attack from hostile fighters. If preceded by 
smoke-laying planes and accompanied by a 
fighting plane escort, they would have an ex- 
cellent chance of pushing home their attack 
despite aérial and surface resistance, par- 
ticularly if they should ascend into the 
clouds after locating their targets and then 











686 


did not descend until just prior to delivering 
their attack on the disengaged bows of the 
ships they were attacking. 

In the last type of conditions, that is, re- 
duced visibility in all directions, the effec- 
tiveness of aircraft would be dependent al- 
most solely upon their ability to locate their 
objectives before they came too close to de- 
liver an efficient attack. With the modern 
planes flying at 200 feet per second (120 
knots) and faster, a considerable distance 
is covered by the time the pilots are able to 
identify the surface craft sighted as belong- 
ing to the enemy forces and deciding to at- 
tack. Arbitrarily, we may consider that if 
the visibility is much below 1,000 yards a 
successful aérial attack on surface vessels 
is purely a matter of luck. While bombing 
under these conditions would be almost im- 
possible, torpedo plane attacks might (the 
visibility being assumed to be 1,000 yards 
or greater) be delivered with little or no 
aérial opposition. The chance of evading 
protective fighting planes is excellent and 
gunfire can do little to impede such an at- 
tack. On the other hand, the attack prob- 
ably would not be well codrdinated. 

Generally speaking, in a day engagement 
under reduced visibility conditions, aérial 
observations of gunfire and aérial tactical 
scouting would be of relatively lessened 
efficiency and consequently of lesser impor- 
tance. In fact, except for the increased 
menace of an attack from bombing or tor- 
pedo planes, a naval engagement of this type 
would have the same general character as 
an engagement under similar circumstances 
prior to the introduction of aircraft within 
the fleet. Due to the increased potentialities 
of the aérial striking force, an engagement 
under these conditions would be avoided by 
the offensive fleet and sought for by the de- 
fensive fleet. 

In the case of a night action, conditions 
are quite different. Here, speaking from an 
aérial standpoint, the offensive fleet is at a 
great disadvantage. First of all, the results 
of such an action can hardly be conclusive 
and consequently it is incumbent upon the 
commander of such a fleet to conserve his 
aérial strength. If he launches his planes 
a large percentage will probably fail to re- 
turn due to their inability to relocate their 
carriers prior to the exhaustion of their fuel 
supplies. The carriers can do little or noth- 
ing to aid the planes in this respect without 
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exposing themselves to hostile aérial attag 
If they exhibit lights the enemy will } 
aided in locating them as well as their ow, 
planes. If radio is used for this purpog 
much the same risk is incurred. 

If the carrier planes of the offensive fgg 
‘are not launched, an attack from the aéru 
striking force of the opposing fleet, particy. 
larly from the bombing planes, can be deliy. 
ered at little cost in aérial strength. Eye 
if defensive fighters are launched it is 
no means certain they could divert or other. 
wise impede the attack. The best possible 
course of action for the offensive fleet unde 
such circumstances would be to retire a 
high speed. 

From the standpoint of the defensive fleet, 
whose main objective is the attrition of the 
enemy surface strength, the opportunitig 
afforded by a night action are ideal, As 
previously stated, the shore-based planes 
could deliver an attack on the surface ve 
sels of the offensive fleet with only a slight 
expenditure of aircraft from hostile efforts 
The location of the shore bases being ab 
ready definitely known with more or les 
exactitude to the enemy, no harm wouldhe 
entailed by the use of radio in guiding these 
planes back. Being beyond the range of the 
enemy, lights could be used without risk for 
this purpose, and to assist planes in landing. 
Consequently, few, if any, of the airerait 
dispatched from shore bases would fail to 
return due to inability to relocate their bases. 

In summary, the following general con 
clusions may be drawn from the premises 
previously enunciated. The difficulties m- 
herent in the assumption of the offensive in 
a naval campaign have been considerably in- 
creased by the introduction of aircraft as an 
integral part of naval warfare. This will 
necessitate a greater preponderance of sut- 
face strength for the successful completion 
of the offensive mission than has been requi- 
site heretofore. 

As the larger nations lack such a definite 
superiority at present, under the limitations 
imposed by treaty, the necessary additional 
ships must be obtained by alliances or by 
naval construction subsequent to the dec- 
laration of hostilities. In the absence of 
such alliances, a period of comparative stag 
nation in the naval phase of the war must 
be expected, until one of the warring na 
tions has been able, by new construction, t0 
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sential to the successful assumption of the 
ve. 

With this preponderance in surface 

the logical and most efficient 
for the fleet acting offensively is 

from surface craft, thus enabling it 
to dispense with an aérial striking force 
capable of reducing the enemy’s surface 

. This elimination enables the fleet 
acting on the offensive to replace planes of 
these types with others capable of aiding in 
the defense of its surface craft from aérial 
attack. This will permit the offensive fleet 
to contend, with a better chance of success, 
for the command of the air with the nec- 
essarily numerically superior aérial forces of 
the enemy. 

The fleet acting on the defensive, by vir- 
tue of its ability to supplement the planes 
carried within the fleet by planes based on 
shore, will have a superiority in total num- 
bers of aircraft available. This superiority 
in aerial strength, coupled with the inferior- 
ity of such a fleet in surface vessels, makes 
aerial attacks on the surface strength of the 
offensive fleet its most logical weapon as an 
efficient means of attrition. For this pur- 
pose aircraft of types capable of menacing 
the safety of capital ships are required and 
it therefore follows that all types of aircraft 
capable of being carried on shipboard are 
essential within the fleet acting defensively. 

Because of its numerical superiority in 
aircraft, the defensive fleet is enabled to 
maintain a sufficient force of planes in the 
air at the scene of a naval engagement to 
contend for the command of the air and at 
the same time have replacement planes re- 
plenishing their fuel and ammunition. This, 
unless the fortunes of the day have been 
definitely decided, would enable the defen- 
Sive fleet to remain in action a longer period 
than the opposing fleet. The aircraft of the 
offensive fleet, being outnumbered, must re- 
main in the air at the theater of operations 
in their total numbers. Hence, the time 
that such a fleet can remain in action, while 
still contending for aérial control, is limited 
to the time required for its aircraft to ex- 
haust their supplies of fuel—a period which, 
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at present, does not exceed two hours. 

The bulk of the aérial strength of the of- 
fensive fleet being based upon aircraft car- 
riers, the primary objective of the opposing 
aérial forces is the destruction of these ves- 
sels. If even a majority of these carriers 
are destroyed a further continuance of the 
offensive is unjustifiable. Therefore, these 
vessels must be protected at all costs from 
aérial attack, both by means of aircraft and 
by placing them well in the rear of the fleet. 

In the event of failure to destroy the op- 
posing carriers, the next objective of the 
defensive aérial forces is the reduction of 
the capital strength of the opposing fleet. 
If its carriers are safe, the mission of the 
aircraft of the offensive fleet is the protec- 
tion of its capital ships from aérial attack. 

In the day engagement under good visi- 
bility conditions, the difficulty of delivering 
a surprise aérial attack is at a maximum and 
gunfire is at its maximum efficiency; hence 
an action under these circumstances will be 
sought by the fleet acting offensively. Con- 
versely, as the effectiveness of defense 
against aérial attack, whether by other air- 
craft or by antiaircraft gunfire, is decreased 
under lowered visibility and as the efficiency 
of surface gunfire is likewise reduced, an 
engagement under these conditions probably 
will be more advantageous to the defensive 
fleet. 

The offensive fleet must avoid a night 
action, due to the necessity for conserving 
its aérial strength, because of the compara- 
tive inefficiency of surface gunfire under 
such conditions, and because of the dangers 
of a successful attack from the air. 

Finally, no nation can be certain as to 
whether strategical or political considera- 
tions may require the assumption of the 
naval offensive or the acceptance of a de- 
fensive role. However, the application of 
these principles, due to the comparative ease 
with which carriers may be re-equipped 
with planes of other types, is in no wise 
inconsistent with a naval policy involving 
the development of all types of aircraft, 
provided that the training of the naval avia- 
tors involved is sufficiently diversified. 























Time Out of Dock 


By LieuTENANT E. M. THompson, U. S. Navy 


N MANY cases the effect of foulness of 
bottom on the power plant of the ship 
is not fully appreciated. In the first 

place there is no criterion by which the 
degree of foulness of a ship’s bottom can 
be measured. The growth on the ship’s 
bottom depends on the degree of excellence 
with which the bottom was last scraped and 
painted, length of time since last docking, 
operating conditions since last docking, and 
vicinity of those operations. The first is in 
the hands of the ship’s personnel and the 
weather; the others depend entirely on the 
employment schedule. Since there is no 
definite measure of the degree of foulness 
of the ship’s bottom, we will use the num- 
ber of days since last docking. 

There are three outstanding effects of 
time out of dock: First, reduced speed for 
the same number of revolutions; second, 
increased power necessary for the same 
number of revolutions; and third, a drop 
in vacuum due to a decreased amount of 
circulating water through the condenser. 
The decrease of speed will not be discussed 
here. 

The greatest effect of the foul bottom is 
in the increased power required to make the 
same number of revolutions. Data pertain- 
ing to the effect of foul bottom were col- 
lected over a period of time from a squad- 
ron of destroyers operating on the Atlantic 
Coast. These data are given in the curves 
shown in Figs. 1 and 2. As it was impos- 
sible to measure the horsepower delivered 
by the engines due to lack of torsion meters, 
the power taken by the engines was meas- 
ured by water rates. These were deter- 
mined by the bowl pressure and the throat 
area of the nozzles used. The curve shown 
in Fig. 1 gives the water rate of ships of 
the New York Shipbuilding Co. type plotted 
against days out of dock for 135 revolu- 
tions and 1,660 tons displacement. These 
water rates are not exact but serve to show 


the trend of the curve and what may be 
expected. The shape of this curve is rather 
surprising but is checked by the curve shown 
in Fig. 2. 

The curve shown in Fig. 2 is slightly dif- 
ferent from that shown in Fig. 1, in that it 
shows the number of revolutions made, 
plotted against days out of dock, the en- 
gines having a constant water rate. The 
data for this curve were determined by 
using one nozzle and 250 pounds bow! pres- 
sure and observing the number of revolu- 
tions made. 

The resistance offered the movement ofa 
ship through water may be classified as fol- 
lows: 

(1) Streamline resistance due to the 
energy required to cause streamline flow in 
a liquid not entirely free from viscosity. 

(2) Eddy or head resistance, due to the 
energy required for the maintenance of sys- 
tems of large eddies of water in vortex 
motion. 

(3) Skin resistance, due to the energy 
required for the maintenance of eddying 
water close to the skin of the ship. 

(4) Wave resistance, due to the energy 
required for the maintenance of systems of 
waves which surround and accompany the 
ship. 

In all cases (1) is relatively small and, 
in the case of a destroyer, (2) is also small. 
Most of the resistance then comes from (3) 
and (4). 

Taylor suggests the following formula 
for the resistance of a ship moving through 
the water: 


R = fAv** + 12.5 bDv*/L? 


where 
R = resistance in Ibs. 
f = coefficient of friction (for a de 
stroyer with a clean bottom about 
009). 
A = wetted surface in sq. ft. 
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the increase in the coefficient of friction 
plays a large part in the resistance offered 
a ship moving through the water while at 
of the formula and the wave-making re- high speeds the wave-making energy be- 
sistance in the latter part. On analyzing this comes the controlling factor. 

formula it will be seen that there are two The length of time out of dock affects 


L = length in ft. 
From this formula it will be seen that 
skin resistance is expressed in the first part 
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the vacuum by causing an excessive rise in 
the temperature of the circulating water 
through the condenser. This is due to there 
being a smaller quantity of water going 
through the condenser and a greater quan- 
tity of steam to be condensed than previ- 
ously for the same number of revolutions. 
The quantity of water going through the 
condenser is lessened by fouled scoops and 
reduced area of the injection, increased fric- 
tion through the condenser and fittings, 
swirling and tendency of water near the 
skin of the ship to be carried along by the 
ship due to the fouling, and reduced speed 
through the water for the same number of 
revolutions. The greater quantity of steam 
to be condensed is shown in Fig. 1. 

The data are, of course, not scientifically 
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exact, and are given merely as an ing) 
as to what may be expected as the f 

of the bottom increases. It will be seq 
that an increase of nearly 25 per cent 
the water rate of a turbine occurs afte 
six months out of dock at 135 r.p.m. Frop 
observation the rise in temperature 

the condensers has been seen to increas 
from 2° to 10° and in some cases as high 
as 18° for the same previous speed. 

In the above it was endeavored to gin 
roughly an idea of what may be expecta 
as the ship’s bottom becomes foul. In com. 
paring the engineering plants and fuel oop. 
sumptions of ships of a type, it is, then, 
necessary to make allowance for the length 
of time out of dock, the allowance being a 
low speeds, surprisingly large. 
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The Navy as an Indian Fighter 


By CoLoneL JOHN H. Branpt 


HE battle of Seattle, Washington, 

October 26-28, 1855, is not gener- 

ally known. The history of the U. S. 
Navy is full of brilliant achievements on 
land and sea, but many are not chronicled 
or even known of except by a few. 

This battle, in which the United States 
gunboat Decatur fought against hostile In- 
dians, is an episode in the history of our 
Navy worth recording. Through the efforts 
of Captain Gansvoort, her commander, this 
ship helped in no small way in making the 
great empire of the West and in rendering 
possible an immigration unequaled in his- 


tory. 

This battle occurred in the harbor of what 
is now the great city of Seattle with its 
half million inhabitants, but at that time a 
struggling village of perhaps two hundred 
people, congregated together for mutual 
protection and interests. In the valleys be- 
yond, the more adventurous men and women 
had taken up land for agricultural purposes. 
Bands of stalwart pioneers had hewn out of 
the wilderness little towns. 

In those days ships of war like the Moni- 
tor or Merrimac were unknown, not even 
thought of. Who in those thrilling days 
would have dreamed of seeing that great 
and magnificent battleship California, a 
floating fortress and city, anchored in that 
harbor? The bay then came up over what 
is now the tide flats into a shallow lagoon 
nearly closed by a sandbar stretching from 
the present Fifth to Third Avenues between 
Main and Jackson Streets. 

Considerable friction preceded the battle. 
The Indians resented the advancement of 
the whites and endeavored to prevent en- 
croachment upon their hunting and fishing 
grounds, White men had gone into the 
forest and never returned. The Indians, 
when questioned, only shrugged their shoul- 
ders, On the night of September 27, 1855, 
the home of A. L. Porter in the White 


River Valley was attacked. Luckily he was 
sleeping in the woods near his house but 
the savages, disappointed in not finding him, 
burned the house and its contents. Friendly 
Indians had crept into the little town after 
darkness and notified the settlers of an im- 
pending attack, thereby making it possible 
for the defenders to get everything ready. 

The Decatur lay in the harbor. A how- 
itzer, furnished by the Decatur, was placed 
back of Mr. Plummer’s henhouse near the 
corner of what is now Second Avenue and 
Jackson Street. Two blockhouses were 
made ready for a lengthy defense, stocked 
with water and provisions, and guarded by 
the settlers. Captain Gansvoort, after tak- 
ing the women and children on board and 
placing them below decks, cleared for action. 
The settlers of the valley fled to Seattle. 

During the night of October 27, 1855, 
war whoops were heard in the valley, and 
by daylight the next morning eight white 
persons had been killed and a baby had dis- 
appeared. To this day the fate of the child 
has never been solved. There is a legend 
that he grew up among the Indians, a white 
man in features but a savage in manners. 

The muskets of Indians hidden in the 
timber of what is now the first hill sent a 
rattling fire at the defenses. Captain Gans- 
voort directed the fire of a heavy howitzer 
using shrapnel towards this timber and 
drove the Indians out. After landing the 
marines and a boat’s crew to aid the set- 
tlers, the Indians were driven a considerable 
way up the valley. 

The unexpected shell fire from the De- 
catur’s heavy gun and the counterattack by 
well-trained sailors and marines and the 
hardy settlers caused the Indians to ask for 
a peace parley after two days of hard fight- 
ing. Through Captain Gansvoort’s efforts 
this was accomplished and on January 27, 
1856, a treaty was sealed that has never 
been broken. 
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Cooperation of Air Forces zz Coast Defense 
By COMMANDER R. D. WEYERBACHER (C.C.), U. S. Navy 


HE line of demarcation between 

Army and Navy effort in joint coastal 

operations was definite prior to the 
advent of aircraft. Functions involving sea 
operations were inherently naval while those 
involving land operations were, by the same 
tokens, inherently army, and the coast was 
always there as a tangible dividing line. Air- 
planes, however, are capable to a certain ex- 
tent of operating over either element and 
herein lies the possible source of much con- 
fusion in joint operations, resulting in the 
possible creation of a “twilight zone” of 
divided or overlapping authority and re- 
sponsibility. 

At present the Navy operates patrol and 
scouting aircraft from shore in connection 
with the protection of sea lanes. The Army 
operates aircraft from shore bases for all 
other purposes. Airships, in the following 
discussion, will not be considered, for it is 
now recognized that, so far as operations 
over the sea are concerned, they are a part 
of the fleet, although they operate from 
shore stations in a manner similar to the sur- 
face vessel. 

It is believed that the only real con- 
troversy between the Army and Navy con- 
cerning air components is over bombardment 
and pursuit aircraft to be used in defending 
this country against an enemy approaching 
over the sea. The question is: who is to 
provide and control the bombing and pur- 
suit aircraft that will operate from land 
bases and fly out over the sea to the limits 
of their cruising radius? If this point is 
definitely settled, there will be no further 
controversy. 

The following extract is from the hear- 
ings which took place before the Lamport 
Committee : 

Major General Patrick: “Once the decision 
is made to place upon the air corps the de- 
velopment and utilization of air power as a 


primary function, there should follow immedi- 
ately a solution of the vexing problem of 


air coast defense. The pro and con of th 
propriety of assigning this function to either th 
army air service or the naval air service has beg 
studied and discussed at length. Without entering 
into discussion of the ways and means at preset 
provided to solve this problem, the plain fact rm 
mains that there is an undeniable duplication of 
coastal air facilities in the United States and ig 
its possessions. The creation of an air corps pr 
marily as an air-going combat unit should re 
move this question from a consideration of whether 
the air service of the Army or the air service of 
the Navy should be charged with operations in this 
“twilight zone” which includes the water area with 
in reach of air operations conducted from land 
bases. I have no hesitation in saying that th 
assignment to the air corps of all air coast de 
fense functions which can be performed from land 
bases (the limit to be taken at about 200 mils 


under the present state of aircraft development) 


will be one of the most important and imm 
economies, and one of the greatest gains to efficient 
national defense which will result from the form 
tion of the air corps.” 

Mr. Faust: “It is your opinion, I gather, that 
this coastal defense belongs rather to the Army 
than to the Navy.” 

Major General Patrick: “I think beyond ques 
tion that the Army air components, no matter how 
it may be constituted, whether as at presenta 
part of the War Department, or whether it be & 
tablished as an air corps, can and should under 
take the air defense of our coasts.” 


I have quoted Major General Patrick in 
order to give the opinion expressed by the 
Chief of the Air Corps at that time, and 
which is still the opinion of a great many 
members of the Air Corps, as well as other 
air enthusiasts. 

The coast defense is now under the com 
trol of the Army. Aircraft may be called 
“bullets with wings.” The Army claim of 
having control of aircraft operating from 
shore bases for offshore purposes, other that 
for the protection of our sea lanes, is 
on the fact that they now have charge of 
the coast defense and, therefore, they 
should have aircraft which increase the 
range of their guns from yards to miles 
This claim at first may seem to be justil 
but no conclusion should be drawn until m 
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yestigation has been made as to the type of 
most suitable to perform this func- 
tion and the personnel required to operate 
The claim that the Army should be 
ible for the area 200 miles or any 
other number of miles from the coast merely 
shifts the “twilight zone” so many miles sea- 
ward. With increased range of aircraft this 
zone shifts farther and farther from shore 
and over the high seas until it reaches the 
point of absurdity. In an emergency who 
would be in command and who would be re- 
ible in this zone when this new weapon 
is to be used? The last war again demon- 
strated the importance of unity of command, 
but it took months before it was accom- 
plished. If one organization is responsible 
the chance of success is increased. If a 
e in responsibility is necessary, it 
should be made where it will do the least 
harm; that is, as far as possible from the 
first line of defense where it is most essen- 
tial that command be unified. 

The fact that the Navy is permitted to 
have aircraft operating from shore stations 
for protection of the sea lanes is not ques- 
tioned. It is recognized that for the Navy 
to carry out this important function it must 
have all the facilities under one command. 
The responsibility with the necessary au- 
thority must be lodged in a single organiza- 
tion. 

To obtain a logical solution it seems to be 
self-evident that an analysis should be made 
of the types of aircraft that are best suited 
for operating from shore stations over the 
water, and the type of personnel required 
for operating these types. The country de- 
mands most efficient material and personnel 
at least expense. After we have determined 
the kind of material and its operating per- 
sonnel, we can then determine the type of 
organization, bearing in mind that unity of 
command is of vital importance and that 
responsibility and authority must go hand 
in hand. With the proper organization 
duplication of effort will be minimized with 

ing economy. 

The following are the general uses of air- 
craft operating from shore stations: To 
assist in (1) maintaining sea lanes; and (2) 
defeating enemy attack from beyond our 
coast line. The part that aircraft can play in 
this will, to a great extent, depend upon 

ive range. The greater the range of 
our aircraft, the greater is the distance that 
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our offshore offensive can be started, and 
the greater distance at which-our sea lanes 
can be protected by aircraft. Greater range, 
therefore, gives greater protection. 

The first problem is truly a naval problem 
and there is no controversy. 

Under the second problem, the con- 
troversy still rages. To defeat effectively 
aircraft attack from the sea you must de- 
stroy the enemy bases and, if possible, be- 
fore the first attack is launched. Such an 
attack once launched is difficult to find and 
destroy since aircraft can operate in three 
dimensions and attack may come from any 
direction. This is especially so for night 
attack. Even assuming that an attack is 
launched, it is almost as essential to destroy 
the bases. The aircraft attack is then at end 
except for the first flight. 

Therefore, to protect our shore line we 
should destroy the enemy aircraft floating 
bases as far as possible from our coast line. 
If the aircraft operating from shore can de- 
stroy the enemy aircraft carriers offshore 
at a distance greater than the range of the 
enemy aircraft operating from carrier or 
floating bases, the conclusion is that no 
enemy aircraft can attack our coast. Let us 
consider what type of plane is best qualified 
for this long-range offense. In this dis- 
cussion it is, of course, assumed that the 
fleet and all carriers are otherwise occupied ; 
in other words, that this is purely a coast 
defense problem. 

Contrary to the general opinion which has 
been expressed in former hearings on this 
subject, the flying boat is a most efficient 
load-carrying machine; in fact, it is now 
generally accepted as more efficient; i.e., it 
has a greater percentage of useful load than 
the landplane of the same gross load, and the 
greater the size of the plane the greater the 
load-carrying efficiency. The reason for this 
is that the flying boat has a greater allowable 
take-off and landing speed, since it operates 
from and to an unlimited aérodrome, and 
hence has a greater allowable loading. To 
be specific, patrol planes now in use by the 
Navy are capable of carrying two 1,000- 
pound bombs 1,000 miles and return under 
service conditions. 

Since the flying boat operates over water 
it is safe in the event of a forced landing, 
whereas the landplane will sink in a short 
period of time, if not immediately. Under 
certain conditions, if repairs can be made, 
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the flying boat can again take off. Such 
long-range bombing and scouting coast de- 
fense problems as described above should be 
carried out in peace time for practice, and 
in connection therewith the American 
people demand that danger to our operating 
personnel be reduced to a minimum. By the 
use of the flying boat this object is gained 
in time of war as well as in time of peace, 
and with the same type planes. Moreover, 
the flying boat can be developed into an 
aircraft carrier capable of carrying a com- 
plement of fighting planes, thus increasing 
by several hundred per cent the effective 
range of present fighting aircraft for the 
purpose of gaining control of the air and de- 
fense of bombing attack. After launching 
the fighting aircraft from the flying boat 
carrier, the latter can perform patrol func- 
tions and, if neccessary, can later pick up 
the pilots from the fighting planes when 
they have executed their mission. As a 
possible alternative to the above, large flying 
boats can be used for the purpose of ac- 
companying and refueling fighting planes 
taking off from land bases. However, the 
impression must not be gained that the above 
operation is confined to aircraft, for the 
attack will be conducted by aircraft, sur- 
face craft, and sub-surface craft simultane- 
ously. As previously mentioned, in order 
for this attack to be successful it must be co- 
ordinated under one command and it should 
be noted that all the types of vessels and 
aircraft used are the same as now used or 
contemplated for regular naval operation. 

If enemy aircraft and ships evade, wholly 
or in part, the first line of defense as de- 
scribed above, and get in closer to the coast, 
a supplementary line of defense can be estab- 
lished by small, light, fast airplanes of the 
fighting and light bombing class operated 
from shore bases. The attack of these air- 
craft must, of course, be codrdinated with 
the pursuit from that part of the first line of 
defense which remains and with surface and 
sub-surface craft against enemy surface 
craft as well as aircraft. It should be clear 
that there must be no shift of command or 
responsibility between these two phases of 
the defense. The “twilight zone” must be 
pushed back to the shore line where it will 
do the least harm. 

Since the first and by far the most im- 
portant action in coast defense is to be over 
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water, and since the attack is prinej 
against surface craft (attacking enemy aip. 
craft being of secondary importance, and not 
necessary if we destroy the enemy aireraft 
carriers far out at sea), we require per. 
sonnel who are also familiar with ships ang 
who are experienced in seamanship, as wel 
as trained aviators. It is evident that th 
type of personnel required is naval pep. 
sonnel. 

Since the Navy must have aircraft for 
use in connection with the protection of the 
sea lanes, and since these types of airplanes | 
can, in general, be the same as the types re 
quired for fleet work, it seems that, from the 
standpoints of effective organization, unity 
of command, and prevention of duplication, 
there is only one logical solution: to place 
all aérial coast defense under one control 
and that is the Navy. 

Therefore, the line of demarcation be 
tween the activities of the Army and Naw | 
should not be at sea but at least at the shore 
line, as it was before the advent of aircraft, | 
If the Navy is given the responsibility and | 
authority necessary to the protection of our | 
coast by the operation of aircraft from shore 
bases, we will have unity of command and 
no enemy will gain a foothold on our soil. 








Coast DEFENSE 


Let us consider this problem in the fol 
lowing manner: 

(a) What is to be done? 
coast line from air attack. 

(b) How is this to be done? By destroy- 
ing the enemy aircraft carriers at sea ata 
distance greater than the enemy aircraft can 
launch their attack against our coast. 

(c) Where is the attack to be made? 
At sea. 

(d) What means are necessary—mr 
terial and personnel? Since the attack is 
primarily against aircraft carriers, the most 
efficient long-range aircraft, and pe 
who are familiar with ships and who havea 
knowledge of seamanship are necessafy. 
The most efficient ship is the flying boat for 
long range and the most efficient pursuit type 
of aircraft is that which can drop its 
ing gear. 

(e) How is it best to accomplish the 
above? It is self-evident that the Navy cat 
best perform this mission. 


Protect our 
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600-horsepower engines. 


This is powered with two geared Curtiss “Conqueror” 
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Naval Patrol and Bombing Flying Boats 


By LIEUTENANT JOHN F. Gitton, U. S. Navy 


E near future will see the comple- 
tion of more than fifty large patrol 
flying boats for the U. S. Navy. It 
seems timely, therefore, to describe the oper- 
ation requirements, construction, and de- 
sirable basic features of this important type. 
Briefly, the flying boat is made up of the 
main body, or fuselage, which is merged 
into the hull. The wing structure is at- 
tached to and supported by the hull. The 
tail unit is secured to or integral with the 
stern. The engines are suitably disposed 
between or above the wings. The type is 
essentially restricted to operations from the 
surface of water and cannot be converted 
into a landplane. The fact that it must 
be seaworthy as well as airworthy causes 
many compromises in design. 

Of the many complex problems which 
enter into flying-boat design, there are none 
so formidable, perhaps, as those which per- 
tain to seaworthiness, an essential feature 
which should be obtained without undue sac- 
tifice of other desirable characteristics. To 
be seaworthy, the flying boat must have free- 
board, water-tight subdivision, and ample 
teserve buoyancy. It must also have the 
ability to rise quickly from the water. It 
should be stable and maneuverable under all 
conditions of surface operation. 

On the other hand, to be airworthy, the 
flying boat must have minimum weight, 
minimum size, and lowest possible air re- 
sistance. Furthermore, it must be easily 
controlled and maneuvered in the air. 

The structure, in spite of the light-weight 
requirement, must be rugged enough to 
withstand moderate seas and hard usage. 
The material should stand up under the 
harmful influence of salt water. Accessibil- 
ity and ease of repair are essential. The 
power plants must be reliable and efficient. 

arrangement of the cockpits for the 
operating personnel must give the maximum 
of vision and arc of gunfire. 


The foregoing are some of the considera- 
tions which confront the flying-boat de- 
signer. The final product under construc- 
tion for the naval air service is, however, 
a seaplane with many good performance 
characteristics. The majority of these new 
patrol seaplanes are similar to a type that 
was developed by the Naval Aircraft Fac- 
tory, namely the PN-12. The material used 
in this flying boat is practically 100 per cent 
metal, as compared with wood of former 
years. 

One of the reasons for changing from 
wood to metal was the growing scarcity of 
suitable wood for aircraft construction and 
a second was hull soakage. The latter 
caused serious reduction in performance. 
Metal is non-hygroscopic. It is also manu- 
factured and treated by exact processes, is 
capable of exact analysis, is homogeneous, 
and its strength can be relied upon within 
closely predicted limits. Moreover, it is 
non-combustible, better suited to use in ex- 
treme climates, and is easy to work into ir- 
regular shapes. 

The metal used is an aluminum alloy, 
duralumin, which meets the requirement of 
maximum strength to weight ratio. At 
highly stressed points, alloy steel fittings are 
used. There has been one important factor 
which has retarded the general acceptance 
of metal for flying-boat construction and 
that is its susceptibility to corrosion. This 
is being successfully combated by subject- 
ing the duralumin to the anodic treatment 
and by applying to the surface a protective 
coating of iron oxide primer, aluminum 
bituminous paint, or Navy gray enamel. The 
anodic treatment consists essentially of im- 
mersing the duralumin in a chromic acid 
solution, through which an electric current 
is passed. A very thin film with excellent 
adhesive properties is formed on the surface. 

The materials and general design require- 
ments of the patrol plane having been briefly 
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treated, the actual construction and layout 
of the PN-12 will be outlined. 

Type. Two-engine patrol and heavy 
bombing flying boat: naval class designa- 
tion, PN-12. 

Wings. Unstaggered biplane. Top and 
bottom center sections interconnected by a 
triangulated system of steel tube struts. 
Extremities of lower inner wing braced to 
hull by two parallel steel tube struts. Outer 
wing sections each have one pair of widely 
splayed inter-plane struts at the base of 
which are metal wing-tip floats. Spar and 
rib construction is of duralumin with fabric 
covering. Ailerons are installed on the up- 
per wing only and have auxiliary balance 
surfaces. 

Hull. All-metal, two-step, V-bottom type; 
quite similar to the F-5-L in lines. The 
keelson, the longitudinals, and the transverse 
frames are of duralumin, with alloy steel 
fittings at highly stressed points. Four 
transverse water-tight bulkheads divide the 
hull into separate compartments. The outer 
shell consists of duralumin sheet, riveted to 
all constructional members with duralumin 
rivets. 

Tail unit. Monoplane type, duralumin 
framework, and fabric covering. The sta- 
bilizer is adjustable from the pilot’s cockpit: 
and the rudder has auxiliary balanced con- 
trol surfaces. 

Power plant. Two 525-hp., Wright Cy- 
clone, R-1750 D, air-cooled, radial engines. 
Main fuel tanks (six) located amidships 
in the hull aft of the pilot’s cockpit. Oil 
tanks are located in the cowling aft of each 
engine. 

Special features. Crew of five is carried. 
The navigator-bomber’s cockpit is in the 
nose, with a flexible machine-gun mounting. 
This cockpit is also equipped with bomb 
sights, navigating instruments, and folding 
chart board and serves as the stowage place 
for the anchor and line. Immediately be- 
hind is the open pilot’s cockpit, seating two 
side by side, with dual bridge control and 
instruments for each pilot. Next is the fuel 
compartment, followed by the gunner-me- 
chanic’s station. The radio compartment is 
farther aft, followed by the after machine- 
gun station. 

Dimensions. Span, upper wing, 72 ft. 11 
ins. ; lower wing, 67 ft. 2 ins.; height 16 ft. 
4 ins. ; length 49 ft. 2 ins.; total wing area, 
1,162 sq. ft. 


U. S. Naval Institute Proceedings 





[Avg 


Weights and loading. Weight empty 
7,453 Ibs. ; useful load, 6,669 Ibs. : 

Performance. Maximum speed, {jf 
m.p.h. ; stalling speed, 58 m.p.h. ; service cgi}. 
ing, 10,900 ft.; range at cruising speed 

1,300 miles. 

This patrol flying boat is under quantity 
production for the naval service by the 
Glenn L. Martin Company of Baltimore and 
will be classified as the PM-1. There wil 
be, however, many desirable changes incor. 
porated in the boat under construction. 

The Keystone Aircraft Corporation of 
Bristol, Pa., and the Douglas Aircraft Com. 
pany, Inc., of Santa Monica, Calif., are also 
constructing a number of naval flying boats 
that will be similar to the one described, 
These will have the service classification as 
PK-1 and PD-1, respectively. 

The PN-11 is a recent type of naval patrol 
plane that has many commendable features, 
although none are under quantity production 
for service use. The Naval Aircraft Fae 
tory developed this flying boat. The good 
construction features of this craft are:a 
well-arranged navigator-bomber’s compart 
ment, wide passageways and ample over- 
head space, instruments well placed, good 
space between the side-by-side pilots, easy 
anchor handling and stowage, and fine di- 
rectional control in taxiing. 

Another interesting type of naval patrol 
plane that will be described in some detail 
is the XPY-1. This flying boat, with many 
excellent characteristics, was the result of 
a design competition open to the American 
aircraft industry and awarded to the Con- 
solidated Aircraft Corporation of Buffalo. 
A small number of these are now under con- 
struction and will be known as P3M-I’s. 
They will embody some modifications rec 
ommended by the trial test board at the 
Naval Air Station, Anacostia. 

Type. Naval patrol monoplane flying 
boat: class designation XPY-1. 

Wings. Externally braced monoplane, 
high above the hull, of Gottingen wing sec- 
tion. Metal spars are built-up Warren 
trusses, with extruded aluminum alloy 
flanges and webs. The wing struts are tubu- 
lar duralumin. Lateral stability (afloat) is 
obtained by two outboard floats, fourteen 
feet from the hull. 

Hull, All-metal, single-step, with some of 
the lines of the old NC boats of transatlantic 
fame. The hull structure consists of two 
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keelson plate girders and central keel truss, 
qutboard of which are longitudinals with 
dose spacing. Duralumin sheet forms the 
bulkheads and the hull plating is of similar 
material. , 
Tail unit. Monoplane tail carried on a 
fin-shaped structure, built up from the hull. 
Two balanced rudders and two fins of du- 
ralumin framework, fabric covered. A 
ingle elevator is unbalanced. 
pom features. Crew of five is carried. 
Navigator-bomber’s cockpit is in the nose, 
with a flexible machine-gun mounting. Just 
aft is the pilot’s cockpit, seating two side 
by side. Next is the radio, followed by the 
fuel compartment and mechanic’s station. 
Flexible machine-gun stations are aft. 
Dimensions. Span, 100 ft.; chord, 11 ft., 
6ins. ; over-all length, 62 ft. ; over-all height, 
15 ft. 
Weights and loading. Weight empty, 
8200 Ibs. ; useful load, 5,600 Ibs. 
Performance. Maximum speed, 118.5 
mph.; stalling speed, 58 m.p.h.; ceiling, 


17,000 ft. 
Power plant. Two 425-hp. Pratt and 


Whitney geared Wasps. 


DestRABLE Basic REQUIREMENTS 

It is axiomatic that the appointments and 
characteristics of naval vessels are left, in 
the last analysis, to the decisions of those 
who may be called upon to operate these 
ships in battle. It seems logical, therefore, 
to apply the same principle to naval aircraft 
and their operators. Designers in their 
struggle for lightness and superior perform- 
ance are inclined at times to disregard the 
opinions and recommendations of those who 
may be called upon to fly their products 
under conditions of war. One might imply 
from this statement that criticism of our 
aircraft designers is intended. The under- 
lying thought is that an efficient naval patrol 
plane can only be constructed by a good bal- 
ance of military, performance, and equip- 
ment features—this balance being achieved 
by close codperation between the designer, 
manufacturer, and operator. 

With this solely in view, a naval aviator 
submits what he believes are some desirable 
basic features. The general type under con- 

eration is a naval patrol and bombing 
fiying boat, the range of which with military 

18 approximately 1,200 miles and en- 
€ at cruising speed about 15 hours. 
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PERFORMANCE 


The stalling speed should be as low as 
possible, preferably less than 50 m.p.h with 
a moderate load. The tendency of design 
is towards higher landing speeds. A high 
take-off or landing speed makes a seaplane 
valueless in a moderately rough sea. The 
service ceiling should not be less than 16,000 
feet. Cruising speed and maximum speed 
should be as high as possible but secondary 
to a large useful load. The flying boat (two 
engines) should be able to stay in the air 
with fair controlability on one engine with 
a moderate load. 


ENGINES 


Air-cooled engines are preferable at pres- 
ent, due to reliability, durability, and effec- 
tive thrust horsepower per pound of weight. 
Furthermore they are less vulnerable and 
require less upkeep than water-cooled en- 
gines. With the present engine position, the 
manufacturer should provide a light metal, 
detachable platform for the mechanic. 
Otherwise serious loss of time and material 
is the result while operating afloat. The 
engine mount should be simple, to facilitate 
changing engines, and the cowling should be 
readily accessible. 


Fue. SysTEM 


To economize space in the hull, i.e., to per- 
mit wider passageways, a smaller number 
of large main fuel tanks with the same total 
capacity could be built. Additional space 
could be saved by having the tanks conform 
more to the shape of the hull. The tanks 
should be removable at major overhaul 
through detachable upper shell plating. 

Each gravity tank should have separate 
shut-off valves operable by the mechanic in 
the hull and each should be piped to supply 
both engines (two-engine boat). All gaso- 
line shut-off valves should be accessible to 
the mechanic in flight. 

The hand pump should have a larger ca- 
pacity than the fuel consumption of both 
engines. 

A jettisoning valve should be installed. 


Hutt CoNsTRUCTION 
First and foremost, the hull should be 
sturdy and seaworthy. The nose construc- 
tion should be strong to withstand abuse 
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from impact with small boats, tenders, and 
docks. The bow cleats should be firmly se- 
cured to assist in breaking ground when 
anchored and also in snubbing the buoy line 
when mooring. The step construction should 
be simple to facilitate repairs. The tail unit 
should be high out of the water and built 
to withstand hydrodynamic as well as aéro- 
dynamic forces. Simplicity and accessibility 
of the interior construction must be consid- 
ered to aid in combating corrosion. Seri- 
ous consideration should be given to provid- 
ing clear passages, head room, and a water- 
tight hull above water. 

The ideal arrangement from forward to 
aft is as follows: navigator-bomber’s com- 
partment, pilot’s side-by-side cockpit, radio 
compartment, main fuel compartment, and 
gunner-mechanic’s station. Past and pres- 
ent design does not give enough space to the 
forward compartment. It is especially de- 
sirable that a clear passage be provided 
between the radio and navigator’s compart- 
ments. 

CoMMUNICATION 

In addition to an efficient long-range main 
radio set, it is essential that an auxiliary, 
independent, power-driven set be provided 
with a sending range of about 100 miles. 
This set is vital for communication when 
the flying boat is on the water and the main 
engines not running. Interior communica- 
tion would be vastly improved if the ideal 
hull layout were followed in conjunction 
with other suggestions in succeeding para- 
graphs. Radio shielding of the engine is 
important. The possibility of radiotele- 
phone installation should be investigated. 


MANEUVERABILITY (WATER) 

It is imperative that a flying boat have 
good taxiing characteristics. It should han- 
dle with facility on the water while ap- 
proaching docks, runways, tenders, and 
buoys without the aid of a small boat and 
while light breezes prevail. This necessary 
feature is not inherent in some of the more 
recent designed patrol planes. Incidentally, 
a good idling engine contributes in no small 
measure to this characteristic. 


Mivitary FEATURES 
It seems desirable, as the service ceiling 
of bombing patrol planes is increased, to 
construct an after tunnel gun in order to 





eliminate the blind tail area. The bomb 
lease mechanism should be electric and pos. 
tive in action. The shell plating in the ary 
of the main fuel tanks might be of bullg. 
proof metal. This structure of dissj 
metals in the complete shell plating will 
sent, however, a problem in itself, but the 
idea seems worth investigating. 

An engine muffler, providing one can fp 
developed without appreciable loss of powe 
or increase of fire hazard, would be of som 
military value. The reduction in noig 
would minimize one of the causes of the 
crew’s fatigue and would make possible jp. 
terior telephonic or voice-tube communig. 
tion. Noise will be greatly reduced too a 
a consequence of slower propeller speeds, 
made possible by reduction gearing. 


HABITABILITY 


Habitability and general comfort of the 
crew have evidently been given scant con 
sideration in the past. More important 
problems undoubtedly demanded the atten 
tion of flying boat designers. Since efficient 
performance of flight duty is intimately 
linked with the physical condition of the 
crew, it seems important that this subject 
be given serious thought. 

To quote Dr. Maurice Dornier: “One of 
the three principal factors responsible for 
all airplane accidents is overburdened and 
unprotected pilots.” In a lecture before the 
Naval War College in 1923, Captain Ghe 
rardi, U. S. Navy, stated: “In the course of 
a night scouting flight, ten or more hours in 
duration, varying conditions will be encoun 
tered and if aircraft are to reach a level of 
military dependency, the physical failures of 
the human being must be reckoned with and 
given serious consideration.” 

The British Royal Air Force designers 
have turned into practical effect what they 
call the greatest lesson learned from Cole 
nel Charles A. Lindbergh’s flight across the 
Atlantic. The result is a new fighting plane 
in which the pilot sits in an entirely 
cockpit. 

Fatigue is caused largely by exposure 10 
wind and weather and by insufficiently sr 
lenced engines (assuming the flying boat has 
good inherent stability). Another contrib 
uting factor may be a badly designed instnr 
ment board, the dials of which are 
arranged or obscured by the wheel ¢ 
The lighting system is often faulty. 





S 
Parc 


BSBESES ESE. 


md 


of f 


BESSBSEST-SEFURSS FERSBS 


& 


mo 4 








1930] 


There seems to be no good reason why 
t’s cockpit of a flying boat should 
not be entirely enclosed in a cabin of non- 
shatterable glass which should be so treated 
4s to prevent it from becoming frosted at 
high altitudes. The windows should be 
le of being quickly raised or lowered 
and an efficient windshield wiper should be 
provided. Adequate ventilation should also 
be installed. This cabin should not be an 
afterthought but incorporated in the origi- 
nal design of the aircraft. 

Devices to control the flight path or course 
of fight would not only relieve the pilot but 
also maintain greater accuracy than is pos- 
sible by human effort. 

The bombing flying boat of the future 
that will reach a service ceiling of 16,000 
feet should, under many conditions of war, 
maintain that altitude for hours. The tem- 

rature at that altitude for average annual 
conditions in 40 degrees north latitude ranges 
between 22° above and 5° below zero 
(Fahrenheit). The average temperature of 
the hot summer day at the surface changes 
to about 10° below the freezing temperature 
at 16,000 feet. It seems logical, therefore, 
that the different compartments should be 
exhaust heated. Especially does this apply 
to the bomber’s compartment. Otherwise 
abomber, numb with cold, whose hands are 
protected with cumbersome gloves, will not 
get results. Effective bombing is the direct 
result of perfect teamwork between the 
bomber and pilot and so each should be well 
protected from the elements. The mechan- 
i's comfort, too, should be considered. His 
diciency will unquestionably be improved. 

Itis a matter of record in the World War 
that the effect of bombing above 16,000 feet 
was reduced to the vanishing point. This 
was due, in the main, to human limitations. 
ltisa matter of common occurrence nowa- 
days to reach almost twice that altitude in 
fight tests with an artificial supply of oxy- 
gen and electrically heated clothing. How- 
ever, the conditions of an altitude test are 
quite different from the prolonged endur- 
ace required of a high altitude bomber and 
his pilot. 


EQuIPMENT 
Experiments with patent anchors should 
be continued, due to their excellent housing 
eristics, until one is evolved that has 
feod holding qualities on any bottom. 
It is believed that a high altitude bombing 
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flying boat should be equipped with an im- 
proved and less cumbersome type of para- 
chute for war-time operations. The seat 
part of the parachute should, if practicable, 
also be a life preserver. This gear would 
probably not be practical for the bomber to 
wear continuously. It could be stowed close 
at hand, however. 


TREND IN DESIGN 


Concentration in the past in flying-boat 
construction has been primarily focused on 
the biplane form. This is due to the com- 
pactness and strength inherent in this type 
—very necessary characteristics. The future 
will undoubtedly see more construction of 
the monoplane, cantilever type whose aéro- 
dynamic and structural cleanness manifests 
itself in superior performance. 

The design of both the biplane and mono- 
plane will be refined to eliminate the details 
that create turbulence in the flow of air 
without creating a proportionate amount of 
lift. This will be partly achieved by more 
efficient power-plant position (in the leading 
edge of the wing), an improved engine 
cowling, and fairing nacelle with wing. 

The trend should be to decrease stalling 
speed. The most important trend should be 
the construction of multi-engine flying boats 
that are controllable with one power unit out 
of operation. The immediate future will 
probably see no radical change in the actual 
power plants of flying boats. Better pro- 
pulsive efficiency, however, is anticipated. 
There will probably be a trend towards the 
perfection of an air-cooled V-engine or 
liquid-cooled engine for the high effective 
thrust horsepower units necessary in large 
flying boats. 

Most of the suggestions involve more 
weight—the deadly enemy of performance. 
The added expense of construction details, 
too, will be no small item. However, why 
not translate the improved aérodynamic effi- 
ciency of the immediate future in the direc- 
tion of a better balanced product rather than 
a little greater speed or a little greater ceil- 
ing or a few more miles in range? The 
compromises in the future should be de- 
cidedly more on the side of the operating 
personnel. Then and only then will the 
naval bombing and patrol flying boat con- 
tribute most “to aid the surface units in 
gaining and maintaining command of the 
seas.” 
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The General Board of the Navy 


By Jarvis BUTLER 


HAT able body of naval statesmen” 
referred to by former Secretary of the 
Navy Josephus Daniels early in his 
administration not only identifies the Gen- 
eral Board of the Navy but offers the most 
succinct definition of an organization born 
of necessity and proved through years of 
continuous service of the highest character. 

So much misconception exists in the lay 
mind, and in some quarters where a better 
appreciation should prevail, that it is not 
surprising that the General Board should 
be the object of a wide range of estimated 
worth. Hence it is one day accused of dod- 
dering conservatism, the next of autocratic 
leadership fostering imperialistic militarism. 
It has been confused with the General Staff 
of the Army and some have charged it with 
the expenditure of all naval appropriations 
while others with equal or less knowledge of 
the history of its service have denoted it as 
“that gold-laced tribunal of political admi- 
rals.” 

One may well ask: What are the facts 
surrounding this Board? What are the pro- 
fessional qualifications of its members? 
How does it function and how does it ar- 
rive at its conclusions, and what is its au- 
thority? To answer these questions is not 
a matter of difficulty for the General Board 
is not a mysterious agency of devious com- 
plexion nor is it obscure in its comings and 
goings. 

Abnormalities are generally either use- 
less or dangerous. Freaks are either laughed 
at, pitied, or feared. Normalcy is the cri- 
terion of progress and success. This is true 
in nature, it is also true in all fields of 
human endeavor. If you see a piece of 
machinery running along without a governor 
or not under perfect control, you know that 
disaster is imminent. If you know of any 
great organization without a controlling and 
coordinating agency, you know of an organi- 
zation on the road to bankruptcy or ruin. 


There is no intrinsic merit or supernatural 
character in governmental organizations 
which lifts them above the common fate of 
commercial bodies operating under inage. 
quate control and guidance. If inefficiency 
or disaster rule or overtake a government] 
agency, the results affect the whole nation 
and not a restricted community or a singk 
industry. Hence it is that all governmental 
organizations, especially those charged wit 
the problems of national defense, must ke 
guided by sound judgment and administered 
by master hands. 

With the foregoing in mind it naturally 
follows that the United States Navy, the 
first line of defense of our country, must 
utilize the most acute sagacity, the broadest 
experience, the keenest ability at its com 
mand in formulating its policies, in develop 
ing its material, and in operating its units 
It must have a balance wheel and a 
sensitive controlling agency ; hence the Ger 
eral Board. The General Board of th 
Navy is the balance wheel and codrdinating 
body which advises the Secretary of the 
Navy in maintaining a sound and progres 
sive program for the development and ste 
tegic functioning of the United States Navy. 

This is a mechanical age and the Naws 
overwhelmingly mechanical. This makes 
for restless energy and enthusiasm among 
its personnel, always on the lookout for new 
avenues of development and loftier heights 
of achievement. The General Board is the 
agency which guides and directs this energy 
and enthusiasm into channels which pe 
serve a continuing, rational advance i 
equipment and its employment, which guar 
antees the people of the country the maxt 
mum usefulness of the Navy with a mir 
mum of lost motion and misdirected effort 

A fundamental difference exists betwee 
the bureaus of the Navy and the 
Board, in that each bureau views its 
with reference to its specialty as a partdl 
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the Navy Department with subordination to 
the national policies as a background, where- 
as the General Board views the questions 
before it taking the Navy as a whole to be 
ized with other efforts of the gov- 
ernment in behalf of the nation, with a back- 
d of the world controlled by interests 
other than those of the United States and 
sometimes hostile thereto. Herein lies the 
yital value of the Board to the Navy and the 

A great American naval thinker, Rear Ad- 
miral William L. Rodgers, at one time ex- 
ecutive head of the General Board, has said: 
“In the Navy, as in any other organized in- 
stitution, civil or military, there are two 
sides. It must exist and it must work.” 

For more than a hundred years the Navy 
had no provision in its organization which 

ized the axiomatic principle given by 
Admiral Rodgers. The Navy Department 
had been a branch of the War Department 
from 1794 until erected into an independ- 
ent department by Congress in 1798; yet its 
organization was so elementary that it was 
scarcely a navy in the true sense of the word 
until the organizing Act of 1815 following 
the close of the War of 1812. While this 
act provided an administrative organization 
for the Navy’s existence, it practically ig- 
nored the operation branch which would 
give it a continuing objective policy, and ad- 
verse executive decision voided the few pro- 
visions that were made to that end. 

This condition of affairs continued down 
to the time that war with Spain seemed un- 
avoidable. At that time, in the spring of 
1898, Hon. John D. Long, Secretary of the 
Navy, found himself without professional 
knowledge of naval warfare and with no 
agency in the Navy Department to give 
him the needed advice. War was about to 
be declared before Secretary Long had 
solved his problem by bringing together the 
so-talled “Naval War Board of 1898.” 

This Board, the forerunner of the present 
General Board, was at best a makeshift. 
In the face of extraordinary handicaps, how- 
ever, it functioned with distinguished suc- 
cess. We are indebted to Admiral A. T. 

, the greatest naval authority of mod- 
em times, who was a member of the Board, 
for a knowledge of its work, the reasons for 
if$ Creation, the scope and nature of its du- 
tes, and their relation to the administration 
of the Navy Department. 
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In a document, here printed in part for 
the first time, prepared in 1906 by Admiral 
Mahan and sent to Admiral of the Navy 
George Dewey, President of the General 
Board, Mahan wrote: 


In its first form, as stated by the Secretary of 
that time, Hon. J. D. Long (The New American 
Navy, Vol. I, p. 162), the Board consisted of As- 
sistant Secretary Theodore Roosevelt, Captains 
A. S. Crowninshield and A. S. Barker, and Com- 
mander Richardson Clover, who “were asked to 


act in that capacity just before the war began.” 
It appears from recent letters to me of Admirals 
Barker and Crowninshield that other officers also 
were at times present, officially yet informally, and 
afterwards dropped out, with equal informality. 
The words underlined imply an informal com- 
mencement; which corresponds to the recollection 
of Captain (now Rear Admiral) Barker, that, until 
the late Rear Admiral Sicard replaced Assistant 
Secretary Roosevelt, no definite orders were given 
to those who thus met as a Board. 

Rear Admiral Sicard’s own orders, April 16, 
1898, were simply to report for such duty as might 
be assigned to him in the Secretary's office; the 
nature of his duties were not specified, nor has 
any order specifying them been found. Captain 
Barker being then attached to the office of the 
Secretary, Captain Crowninshield being Chief of 
the Bureau of Navigation, and Commander Clover 
of the Office of Naval Intelligence, points also to 
the conclusion that, as originally constituted, the 
Board was simply a meeting of officers whose 
other particular duties indicated them to be proper 
persons for fruitful consultation, and for codrdina- 
tion of the many and speedy steps which had to 
be taken, outside and above bureau action, in the 
pressing preparation for war. As such steps would 
need the Secretary's sanction, in whatever way 
given, the Board fell naturally into the position of 
an advisory body; to which function, as far as my 
observation went, it was limited throughout its 
existence. 

This function of advice constituted the relation 
of the Board to the administration of the Navy 
Department throughout my acquaintance with it; 
and from my communications with President 
Roosevelt, ex-Secretary Long, and Rear Admirals 
Barker and Crowninshield, I gather that, although 
perhaps never formally stated in orders, such was 
its office from the beginning. It possessed neither 
original nor executive powers. To this correspond 
the following words of Mr. Long, taken from the 
passage before cited: “The Secretary lacking pro- 
fessional experience, and the Navy being without a 


General Staff, it was necessary that he should have 


the assistance of such a Board.” The underlining 
is mine; and the well understood limits upon the 
authority of a General Staff designate exactly that 
exercised by the body to which it is here likened, 
in its relations to the head of the Navy Depart- 
ment. 

The Secretary's lack of professional experience, 
together with the non-existence of a General Staff 
to supply that lack, mentioned in the words just 
quoted, contain the reasons for the organization 
of the Board, as apprehended by the person who 
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had the most direct knowledge of such reasons. 
Further on, he states explicitly the scope and 
nature of the duties intrusted to the Board; 
thereby defining, implicitly, the particular kind of 
professional experience in which the Secretary 
considered himself lacking, to supply which the 
Board was created. “The Board was eminently 
fitted to codrdinate the work of the Department 
and the Fleet, and to keep a general surveillance 
over the larger strategical and technical questions, 
which could not be dealt with by the commanders 
in chief of the several squadrons.” 


Respecting possible interference by such a 
body as the Board with commanders at sea, 
Admiral Mahan points to the Department’s 
directions to Admiral Sampson, commander 
in chief, on May 12, 1898, to concentrate his 
squadrons when it was learned that the 
Spanish Admiral, Cervera, was off Marti- 
nique en route to a Cuban port. Admiral 
Sampson and two of his subordinate com- 
manders made independent decisions, but all 
toward the same end, the capture or destruc- 
tion of Cervera’s ships. Admiral Mahan 
writes : 

The instance is interesting, as showing three 
different decisions, and also as illustrating that the 
existence and the advice of the Board did not 


necessarily cramp the initiative of local command- 
ers—the most dangerous tendency of such a body. 


As a help in understanding the importance 
and character of the work of the present 
General Board, part of the experience of the 
War Board of 1898, as set down by Admiral 
Mahan, is invaluable. He observes that: 


During Sampson’s return to Key West (from 
Cuban waters) with his division, there were periods 
long enough to be of importance at such an in- 
stant, in which he was out of touch with the situ- 
ation; whereas the Department, stationary at 
Washington, could and did receive continual in- 
formation, and could take necessary steps. Such 
a condition not only may, but almost certainly will, 
recur hereafter; for telegrams (this was before 
the days of radio) can always outrun vessels, and 
in a passage of a week most serious action may 
need to be taken, for reasons which the admiral 
cannot know soon enough. The need of a central 
authority is evident; that authority is the govern- 
ment; if it lacks “professional experience,” it must 
have a professional adviser. Time and opportunity 
cannot be lost in deference to the prerogative of 
a commander in chief. Respect for the latter will 
be observed, if there be common sense and tact 
in the conduct of the central authority; and it may 
be remarked that the professional sympathy of a 
competent professional adviser will intuitively 
avoid needless occasions of friction, which a civil- 
ian (such as the Secretary) may not foresee. 

e present extension of telegraphic (and 
radio) systems has modified very seriously the 
relations of central governments with their func- 
tionaries all over the world, as well diplomatic as 


naval. As regards the latter, however, the chang 
rests chiefly upon the superior facility for rege. 
ing and utilizing information possessed by a gy. 
tionary authority over one that is moving, . | - 
There is a class of mind easily fascinated by the 
idea of action taken independent of orders, » 
even contrary to them. That such action is som. 
times most commendable is true; but the respong. 
bility taken must be clearly enforced in the ge. 
eral orders issued to each unit, that the commande 
may understand clearly that he will be held 
strict account to justify difficulty in finding him 
in consequence of such action. The getting anj 
distributing of information is of such prime im. 
portance that eccentric movement in a unit is mud 
more likely to do harm than good. 


With the close of the Spanish-Americay 
War, the War Board of 1898 quietly went 
out of existence, yet its work was of such 
vital importance that its loss left a gapin 
the machinery of the Navy Department. It 
is not surprising then, that Rear Admiral 
H. C. Taylor, Chief of the Bureau of Nav- 
gation, in 1900, Hon. J. D. Long still being 
Secretary of the Navy, was able to secure 
an order for the establishment of the Gen 
eral Board of the Navy. This was Naw 
Department General Order No. 544, dated 
March 13, 1900. Thus, coincident with the 
beginning of the twentieth century, an era 
which has been marked by extraordinary 
maritime developments, with industrial and 
mechanical advancement of epoch-making 
import, and by the greatest war of all time, 
the General Board began its fruitful mis 
sion in the development of the United States 
Navy into one of the world’s greatest fight- 
ing forces. 

The duties of the General Board, as laid 
down in the general order establishing it, 
were defined as follows: 

The purpose of the Department in establishing 
this Board is to insure efficient preparation of the 
fleet in case of war and for the naval defense of 
the coast. 

A great factor in the immediate accept 
ance of the Board on the part of the rank 
and file of the Navy, and its prestige with 
the public at large was the presidency of 
George Dewey, Admiral of the Navy. His 
place in naval history was already wot, 
his character was above reproach, his pro- 
fessional attainments were of the highest. 
Thus the development of the Board to its 
present high position in our naval establish- 
ment was assured from the first. Admi 
Dewey retained the presidency until the da 
of his death, January 16, 1917. He met 
the Board on matters relating to our ef 
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trance into the World War just a week be- 

fore he passed away, and in tribute to his 
there has never been a president 

appointed to that office since, the senior 
officiating as such. 

It will be noted that the same conditions 
obtain in the General Board that marked the 
Naval War Board of 1898, in that it exists 
without authority of Congressional law, al- 
though acts of Congress have recognized 
it It may be abolished at any moment by 
order of the Secretary of the Navy, by 
whose order it was created. It is without 
administrative duties; it is purely advisory. 
Its value to the service and to the country 
rests on two points: First, the officers or- 
dered to membership are of high profes- 
sional attainments, of sound judgment 
ipened by experience, commanding the re- 

both of the Navy and of the Secretary 
who appoints them. The majority of its 
members the past thirty years have fulfilled 
this first condition. The other condition to 
which the Board owes its continuing weight 
is that it has an excellent system of records 
and has followed an enduring policy. 

Even the novice can understand the great 
and fundamental differences between the 
General Board and the General Staff of the 
Army. While the Board is a departmental 
creation, without executive or administrative 
authority, the General Staff is the creation 
of organic law, giving it both executive and 
administrative powers, although it exercises 
nocommand. Under the law its officers are 
charged with preparing plans for national 
defense, and in addition they “render pro- 
fessional aid and assistance to the Secretary 
of War and the Chief of Staff.” 

Among the duties of the General Staff is 
a supervision for the Secretary of War of 
his military responsibility. Officers of the 
General Staff act as agents of the Secretary 
of War “in forming and codrdinating the 
action... . of all troops of the line and 
of the Adjutant General’s, Inspector Gen- 
eral’s, et cetera... . Departments.” They 
are expected to obtain, to anticipate, and to 
initiate any necessary action in the field par- 
ticularly assigned to them. Their initiative 
18 not restricted. While the work of the 

Staff has to be approved by the 
Secretary of War to become effective, yet 
the Deputy Chief of Staff, and the heads of 
the five General Staff divisions, within the 
limit of their own particular responsibility, 
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are each empowered to issue orders through 
the Adjutant General in the name of the 
Secretary of War. Understanding these 
matters there should be no further occasion 
for confusing the General Board of the 
Navy with the General Staff of the Army, 
nor should there be any misunderstanding 
of their respective duties or authority. 

In 1915, Congressional action created the 
Office of Naval Operations. This affected 
the General Board’s functions in that the new 
organization assumed the responsibility for 
executive plans for mobilization and for 
war, and the General Board was left purely 
as a consultative body for the consideration 
of matters of general policy of the Depart- 
ment where careful study was needed. In 
consequence, the position of the General 
Board at present is that defined in Naval 
Regulations, namely: 

The General Board shall be furnished, for in- 
formation, with the approved War Plans, including 
coéperation with the Army and employment of the 
elements of naval defense. 

It shall consider the number and types of ships 
proper to constitute the fleet and shall advise the 
Secretary of the Navy respecting the same, includ- 
ing such increase as may be requisite, to be sub- 
mitted annually to Congress. 

It shall consider and report upon such subjects 
as the Secretary of the Navy may lay before it. 

When designs are to be prepared for a new 
ship, the General Board shall submit to the Secre- 
tary of the Navy a recommendation as to the mili- 
tary characteristics to be embodied therein. Such 
military characteristics shall include a general 
statement as to the type of ship, speed, radius 
of action, and armor and armament, but shall not, 
except in special cases, be so restrictive as to pre- 
vent arrangements being developed in order to ob- 
tain the benefit arising from the consideration of 
several solutions. These military characteristics 
shall be prepared by the General Board sufficiently 
early to permit the preliminary design ... . to be 
prepared and the approximate cost determined be- 
fore the estimates for the yearly building program 
are submitted. 

In compliance with these regulations, one 
of the principal duties of the General Board 
is to initiate the building program of the 
Navy; otherwise it has very seldom taken 
the initiative in thrusting its views on the 
Secretary of the Navy, and never on a bu- 
reau of the Navy. Its critics who have ac- 
cused it of arbitrary powers and autocratic 
tendencies are not sufficiently cognizant of 
its status and character to judge it, and their 
accusations are gratuitous and as unjust as 
they are false. And only in its advisory 
capacity in the matter of ship design for the 
annual building program has the General 
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Board even an indirect hand in spending 
naval appropriations. 

In the Board’s problems of shipbuilding 
and, in fact, naval policy, the treaties of 
the Washington conference of 1921-22 have 
made a profound change. From being a 
treaty-free Navy, our Navy is now treaty- 
bound. The difference is very great and of 
tremendous importance. We can no longer 
build ships of a design which seems to us 
to be desirable, but only such ships as are 
desirable within the terms of the treaties. 
Thus the treaties are the actual and invari- 
able basis for all the design work of the bu- 
reaus and the General Board. 

It should be remembered that the General 
Board was not responsible for the treaties 
evolved at the Washington conference. In 
every instance its advice and recommenda- 
tions to the Secretary of the Navy during 
their preparation fully safeguarded the in- 
terests of the nation from the naval stand- 
point. Apparently all of its recommenda- 
tions were not embodied in the treaties, and 
perhaps it was not in full accord with the 
provisions of the treaties as made. Those 
treaties were essentially diplomatic, con- 
trolled by diplomats, and are the children of 
diplomats, not of the General Board. Nev- 
ertheless, the General Board and the Navy 
Department accepted the administration pol- 
icy at the conference as a governmental pol- 
icy to be considered in the spirit of Stephen 
Decatur, who gave to the service the toast: 
“My country, right or wrong!” 

Observing the limitations placed upon 
ship design by the Washington treaties, the 
General Board, in deciding on a shipbuild- 
ing program to recommend, makes a survey 
of world politics and resources and the rela- 
tion and interests of the United States there- 
to. This is to determine what will satisfy the 
requirements of national defense, whether it 
is possible to get along with fewer ships than 
the authorized policy permits, or must we 
go as far as the policy allows without the 
risk of starting a new race in naval arma- 
ments? This involves a careful study of the 
policies of the great powers, the probability 
of the League of Nations really function- 
ing, and the trend of world thought and ac- 
tion respecting force. It is still the avail- 
ability of force and the willingness to use 
it that makes the word of law prevail. If 
this country desires to maintain the prestige 
of its ideals of political thought, to defend 
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itself and help oppressed peoples in add. 
tion, the instrument to use, owing to oy 
geographic position, is a strong navy, 

This means that our Navy must be able 
to search even the most remote waters of the 
globe, to protect our own commerce, and to 
destroy the enemy’s military and economic 
commerce, In these considerations the Gen. 
eral Board must observe the fact that we are 
treaty-bound ; we have no fortified Positions, 
nor can we have them, west of Hawai, 
Hence great cruising radius is an imperative 
characteristic in ship design for our Navy, 
Here the General Board takes the initiative 
in relation to the technical bureaus, and the 
design of our ship becomes the result of 
compromise. The Bureau of Ordnance 
wants this and that for guns and ammuni- 
tion; the Bureau of Engineering has its de 
mands for propulsion and other power 
equipment ; the Bureau of Construction and 
Repair has its ideas of the hull and its di- 
mensions. Over all are the limitations of 
the treaty. All these conflicting and limiting 
factors and demands must be whipped into 
a workable scheme by the General Board. 

Before the treaty-bound program was im- 
posed the various bureaus could more read- 
ily get their plans adopted ; a few tons added 
to a ship made very little difference, now 
it makes all the difference in the world. 

Before coming to a decision, the General 
Board holds exhaustive hearings of repre- 
sentatives of the bureaus, the fleet, and 
others, military, naval, and civilian, who 
have special and technical knowledge of the 
questions under discussion. Nothing is done 
hastily, no snap judgment is tolerated. Facts 
determine the final action of the Board. 

This procedure is followed in the consid- 
eration of all subjects of importance. In 
the case of the now famous report to the 
Secretary of the Navy on the relative value 
of aircraft and surface craft in war, the 
Board held protracted hearings. Eighty- 
three persons were interrogated. These 
were representatives of the Army, Navy, 
manufacturing establishments, the scientific 
world, and embraced men of all ranks—com- 
manders, fliers, engineers, and ground per- 
sonnel. Wild dreams and over-enthusiastic 
estimates were shorn of their glamor; facts 
alone were sought. 

The statements of one witness, at least, 
were at variance with public utterances be 
fore and since. He did not advocate before 
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the General Board the abolishment of the 
Navy, nor of battleships, nor of any other 
of naval craft. His claims for aviation 
were of a sensible character, in accord with 
the known characteristics of aircraft and 
within the possibilities of aérodynamic law. 
So great is the respect for the General 
Board and its honesty of purpose that, when 
before it, he abandoned tactics for which 
he was noted and gave a clear and concise 
recital of the probable rdéle of military aéro- 
nautics, helpful to the Board and to the 
country. 
The General Board has been accused of 
hampering the development of naval avia- 
tion, of fogyism, and downright indiffer- 
ence to that vital phase of naval armament. 
Its published recommendations are readily 
available to refute this charge and show its 
real conception and advocacy of aviation. 
Shipbuilding programs, characteristics of 
yessels, and the relative value of air and sur- 
face craft, however, are not the only sub- 
jects considered by the members of the 
Board and their associates. They have 
established their position as naval statesmen 
by the broad vision exercised and sound con- 
clusions reached which they have recom- 
mended to the Secretary of the Navy in 
widely varying fields related to the welfare 
of the nation. The action of statesmen is 
needed, and is found, in the considera- 
tion and recommendations upon such topics 
as: 


Draft of convention on private manufac- 
ture of arms and ammunition and imple- 
ments of war. 

International Conference on Safety of 
Life at Sea. 

Construction of transisthmian highway in 
Panama. 

Draft of convention relative to responsi- 
bility of carriers by aircraft. 

Exchange of flight privileges with foreign 
nations. 

Inter-American commercial aviation con- 
vention. 

Naval policy. 

Studies made for the guidance of U. S. 
delegates to Conference for Further Limita- 
tion of Naval Armament. 

In reaching its conclusion, the most in- 
tensive study is given every phase of the 

roblem presented. Opinions based on real 
ledge and experience are welcomed, 
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and the final recommendations of the Board 
are thus based upon the most exact informa- 
tion obtainable in America, reénforced often 
by the experience of other lands gleaned by 
our diplomatic, commercial, military, and 
naval agents abroad. 

In order to secure that measure of codp- 
eration with other elements of the Navy 
which insures real progress and harmonious 
action, the General Board has, as ex-officio 
members, the Chief of Naval Operations, 
the Major General Commandant of the 
Marine Corps, the Director of Naval In- 
telligence, and the President of the Naval 
War College, and such regular members and 
additional officers as the Secretary of the 
Navy may designate. 

Thus every member is an officer of ex- 
tensive professional experience and high 
personal attainments. The opportunity to 
analyze and conduct investigations of ques- 
tions under consideration by men of such 
qualifications entitles the opinions of this 
Board to the highest respect. Any recom- 
mendation made by this group of naval ex- 
perts necessarily receives instant approval 
on the part of the Navy as a whole. It has 
been ever thus, for the General Board has 
always been conducted by the most compe- 
tent and most famous of our naval officers 
of modern times. In addition to Admiral 
Dewey, such men as Admiral Sigsbee, com- 
mander of the ill-fated Maine when she 
was destroyed in Havana Harbor; Ad- 
miral Robley D. (Fighting Bob) Evans; 
Admiral Sperry, who took the fleet around 
the world in 1908; Admiral Fletcher, com- 
mander at Vera Cruz in 1914; Admiral 
Sims; Admiral Mayo, commander in chief 
during the World War; Admirals Eberle, 
Coontz, Badger, and many others whose 
deeds are household knowledge with the na- 
tion, have given their weight to the Board’s 
decisions. 

Altogether, the nation is to be congratu- 
lated on the farseeing policy which brought 
the General Board of the Navy into exist- 
ence. It is to be further congratulated that 
political considerations have never inter- 
fered with the Board’s membership nor its 
deliberations. It is to be hoped that nothing 
will ever make political expediency a factor 
in the selection of its members, or in the 
character of the Board’s duties. As it stands, 
it is a shining example of what such a body 
should be. 
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The Avenger of Blood 


A Reminiscence of a Scene on Board a Man-of-War 
By UsuHer Parsons, M.D. 


Ck incident recorded by Usher Par- 
sons, surgeon, U. S. Navy, serving on 
board the U.S.S. Guerriére (2d), hav- 
ing the title The Avenger of Blood, occurred 
about September 16, 1818. The command- 
ing officer, the renowned Captain Thomas 
Macdonough of Lake Erie fame, reported 
the arrival of the Guerriére at Cronstadt 
on that date. The ship touched at that port 
to disembark the Honorable George W. 
Campbell, American minister to Russia. 

Dr. Parsons was born on August 18, 
1788, in the town of Alfred, York County, 
Maine, and was the author of nearly sixty 
publications, most, but not all, of which 
were on subjects connected with the medi- 
cal profession. Captain F. L. Pleadwell, 
(M.C.), U. S. Navy, who has given much 
attention to historical research, contributed 
an account of Dr. Parson’s life to the U. S. 
Naval Medical Journal, Vol 17, No. 3. In 
this pamphlet Dr. Pleadwell said: 


Some other published writings less known 
. attest his permanent interest in his naval 
reminiscences. ... . In 1840 he published in the 
Knickerbocker Magazine a story, “The Avenger 
of Blood,” founded on an incident which occurred 
on board the Guerriére in 1818. In 1850 he helped 
to agitate the question of the abolition of flogging 
in the Navy, and wrote a pungent article on the 
subject for a New York newspaper. In 1862 he 
contributed to the New England Historical and 
Genealogical Register brief sketches of officers 
who were in the battle of Lake Erie. 


E.titiot SNow 
Rear Admiral (C.C.), U. S. Navy 


’Twas in a dark, tempestuous night, that 
the frigate Guerriére ploughed her way 
through the Gulf of Finland, rolling and 
plunging at the sport of every billow, as 
it dashed its spray over her deck. The 
incessant creaking and groaning of the 
ship’s joints at every surge, were occasion- 


ally interrupted by the hoarse sound of the 
officer’s trumpet, or the shrill pipe of the 
boatswain, and the tramp of men running 
with the halyards. 

“Steward,” said the caterer of the ward- 
room, as he entered it from deck, “invite 
down all the officers of the mess about the 
galley, and all others that can be spared 
from duty. Tell them it is Saturday night; 
and mind ye, have ready the large can of 
whiskey-punch, piping hot, and materials 
for replenishing it.” 

The social board was soon surrounded, 
each mess-mate steadying himself in his 
chair, as the ship rolled from side to side, 
by embracing a leg of the table between 
his knees. The customary toast for Satur- 
day evenings, “To sweethearts and wives,” 
was drunk with the usual sigh of fond 
recollection ; and then followed the enliven- 
ing song and mirthful story. 

“There is some fun,” said the sailing- 
master, “in that pilot who joined us at 
Copenhagen. If we could but get the 
Russian down from deck, he would make 
sport enough for us, in his broken English.” 

“We'll have him then,” replied the first 
lieutenant. “Steward, ask the pilot to join 
us; and, look ye, have less noise in that 
gunroom when you return.” The ward- 
room servants, who occupied the adjoining 
apartment, had evidently followed us in cir- 
culating the Saturday evening glass. 

Presently, the rough, weather-beaten pilot 
appeared at the table, and turning his mus- 
taches right and left, to open a way for the 
glass, he soon made up in speed what he 
lacked in time; and readily overtook us in 
the convivial race; nor did he fail to con- 
firm the sailing-master’s opinion of his 
mirth-moving powers. Little did he dream 
of the transition his feelings were soon to 
undergo. But I anticipate. 
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It is very common on board war-vessels, 
on pleasant evenings, for officers to stand 
within listening distance of the men about 
the forecastle, to over-hear, as it were unob- 
served, the songs and jests of the jolly 
sons of Neptune. In like manner, the noise 
from the servants’ room had drawn the 
purser from the table to listen to their sport. 
After a time, he returned, with an expres- 
sion of countenance that betokened astonish- 
ment at something he had overheard. 

“Gentlemen,” said he, in a low tone, “one 
of our servants is a pirate!” 

“Pirate!” exclaimed the company. 

“Yes,” answered the purser, “a Bara- 
tarian pirate, who was convicted, and sub- 
sequently pardoned by President Monroe; 
and he is now giving an account of his 
atrocities to the other servants.” 

“By Saint Nevski!” exclaimed the Rus- 
sian pilot, “dat is no vay de Emperor treats 
de pirates. He vould send dem to Siberia, 
to be knouted and den hunged!” 

“Let us,” resumed the purser, “have the 
rascal out here, and make him describe some 
of his piracies.” 

To this proposition all agreed; and John 
Smith, for such was his name, real or ficti- 
tious, was called forth, to entertain us with 
a story from real life. All eyes were 
arrested by the expression of his counte- 
nance as he approached the table, and each 
one would have been slow to suspect him 
of piracy, so innocent were his looks. 

The first lieutenant began his interroga- 
tories in a calm and serious manner, and 
grave tone of voice, remarking that he 
wished to know some of the particulars of 
the piracies committed by him and others, 
for which he was tried and condemned. 
With a look of astonishment at our know- 
ing anything of his career, John hesitated. 

“Go on!” said the lieutenant, “go on! we 
know you have been pardoned, and there- 
fore you have nothing to fear from us. Let 
us hear the whole story.” 

John began, as might be supposed, with 
a disclaimer of his own guilt, in the outset; 
alleging his ignorance of the designs of 
the band with whom he enlisted, until it 
was too late to extricate himself. He then 
recounted several of their piratical adven- 
tures, some of which were detected, and 
ed to their capture and trial. By this 
time he had become easy and communi- 
Cative, and desirous to gratify our excited 
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curiosity and interest in his stories. “But 
there was one act,” continued he, “that 
never came to light, which was worse than 
all the rest.” 

“Let us have it, John, out with it!” 

“Well,” continued John, “it so happened 
we fell in with a Russian ship, bound to 
Mexico, and boarded her. The captain, 
who was a brave fellow, resisted our search 
for money. We thereupon knocked out his 
brains with a handspike, and (oh, it makes 
me shudder to think of it!) we then killed 
every man on board; and after plundering 
all we could carry away, we scuttled the 
ship, and set fire to her.” 

“Vot Russian ship vas dat?” interrupted 
the pilot, impatient to learn whether he had 
ever any knowledge of her. 

“It was, Sir,” replied John, “the ship Or- 
loff, Captain Nicholas Potowsky.” 

“Mine Got!” exclaimed the pilot, with 
clenched hands, and a quivering lip, “it 
vas my brodder! Villain! Murderer !—it 
vas my brodder Nicholas! You shall be put 
in irons, and hunged, ven dis ship arrives 
at Cronstadt! I vill see de captain dis very 
night. O Nicholas! You vas not drowned 
den, ship and all, as ve always supposed!” 

The pilot now rose from the table to seek 
the captain, but was unable to pass the 
sentinel stationed at the cabin door. Mean- 
time, John Smith was hurried down into the 
coal-pit, in a dark corner of the vessel, and 
was there confined out of sight, during the 
pilot’s stay on board, which however was 
short, as we soon landed at Cronstadt. It 
was reported that he applied to the authori- 
ties there to take John out of the ship, but 
was told that, the Guerriére being a national 
armed vessel, nothing of the kind could be 
done. John therefore escaped due punish- 
ment, till we arrived at the next port, which 
was in Sicily, where, expecting another trial 
for his life, he immediately deserted, and 
was never more heard of. 

The striking incidents of this narrative, 
the reader will perceive, are the perpetration 
of a murder in the Gulf of Mexico, and its 
first disclosure in the Gulf of Finland, 
nearly on the opposite side of the globe ; and 
then to the brother of the victim, by the 
murderer himself. The whole savors so 
much of fiction, that the writer thinks it 
well to state that he was a surgeon of the 
ship at the time, and knows the material 
facts to be as he has here related them. 
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Have Airships a Military Value? 


By LIEUTENANT COMMANDER JOSEPH P. Norr.eet, U. S. Navy 


IRSHIPS of the rigid or Zeppelin type 
have been the subject of much con- 
jecture by both naval officers and the 

general public as to whether they really offer 
any military features which warrant their 
development as potential weapons of war. 
The Bureau of Aéronautics in champion- 
ing the development of this type of aircraft 
has come in for considerable criticism in the 
Navy itself for wasting time and money on 
what most people believe to be a worthless 
cause. This article is an attempt to analyze, 
briefly and impartially, the probable future 
military value of this type of aircraft, and 
is based on about ten years’ experience with 
this and smaller types of airships. 

Already much has been written in defense 
of airships, but generally from a partisan 
standpoint and based on their use in the late 
war and what various high authorities had 
to say about them. The tendency of the 
advocates and defenders has been to em- 
phasize good points and slur over weak ones, 
as will always be true in the case of a con- 
troversial question. In taking up the case 
for or against the airship, we might as well 
eliminate in the beginning all performances 
of. present-day and past airships and admit 
frankly that these ships possess no military 
characteristics which, in view of their cost, 
would warrant their survival. The Navy 
has a limited amount of money to spend on 
aviation and it must be spent wisely. Re- 
cent developments in heavier-than-air craft 
and prospects of future performance re- 
quire great improvements in the rigid air- 
ship if it is to survive as a military weapon. 

What does the future hold for this type 
of aircraft? The Navy is now building two 
ships, each double the size of the Los An- 
‘geles. These ships are hailed as airplane 
carriers in addition to their supposed value 
as scouts. They will have a total gas volume 
of more than 6,000,000 cubic feet, which 
means a gross lift of about 200 tons when 


inflated with helium gas. They will 
five or six small fighting planes and wi 
have a cruising radius of 7,000 miles a 
fifty knots speed. This is a paper calcula 
tion and, while technically accurate, is not 
apt to be reached in practice, due to the 
numerous factors that enter into the practi- 
cal operation of airships and which pre 
vent calculated performances from bei 
reached except on special flights under per- 
fect conditions. 

These ships are conventional in design 
except for greatly improved strength fea- 
tures and provisions for carrying planes, 
Undoubtedly they will be a great improve 
ment both in safety and performance over 
any present-day ship, if we neglect the two 
ships now building in England and not yet 
tested. It is not believed, however, that 
these two ships will add any appreciable 
strength to the military efficiency of the 
Navy, and for the very simple reason that 
two ships are not enough. Experimentally, 
yes, but not practically. The great potential 
value of aircraft for scouting purposes is 
the release of surface craft from some of 
these duties. 

The Navy would require at least twenty 
large airships in a major operation if they 
are to fulfill their proper function. Where 
are these ships to be obtained? There is 
but one answer to this question—from 4 
civil reserve consisting of transoceanic 
passenger and express airships. The Navy 
will never have money enough to develop a 
proper airship service, but the money spent 
on airship development will not be wasted 
if by its efforts the Navy proves the prac- 
ticability of these ships for passenger-caf- 
rying and maintains in its service the nu- 
cleus of a real airship service in time of 
war with a few bases strategically located. 

For years airship designers and pilots 
have looked forward to a 10,000,000-cubic- 
foot airship. It is logical to expect this as 
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the next step in development. It is also 

ical to rate this sized ship as a standard 
toth for military and civil purposes. An 
sirship’s useful load increases directly as 
the volume, wherein lies its great advantage 
over the plane as a weight or passenger 
arrier over great distances. It is admitted 
that the airship is cumbersome to handle on 
the ground and that it is fragile under these 
cireumstances, but so will be the large multi- 
engined plane if it ever develops success- 


Let us picture our standard ship. In the 
first place we will get away from the use of 
helium gas and from the use of gaso- 
line. The 10,000,000-cubic-foot ship will 
have most probably a gas-tight cover of 
dural metal with a seal of helium gas in- 
side the shell around central gas bags of 
hydrogen which will permit a better and 
more economical performance than an all- 
helium ship, with almost the same safety. 
It will use heavy oil for its motors or per- 
haps a gas such as the Blau gas used by the 
Graf Zeppelin. It is not improbable that it 
may burn hydrogen as a fuel. Its engines 
will give it a speed of well over 100 miles 
per hour, and it will be able to do 10,000 
miles and carry in addition about 100 tons 
of passengers and express. Its crew will be 
about the same as the present type of ship 
with the addition of servants for the pas- 
sengers. The above figures are only. ap- 
proximate, but are not unduly optimistic. 
They are given merely as a rough estimate 
of what may be expected from the airship 
of the future in the way of strictly com- 
mercial performance. 

Let us consider the military value of such 
aship or of a squadron of these ships which 
might be available to the Navy in time of 
war. Their size, carrying capacity, speed, 
and cruising radius suggest many auxiliary 
uses to which they might be put. As scouts 
their use may be limited somewhat to areas 
not in control of enemy air forces, but all 
other scouts except submarines will be very 

ble to air attack in the next war 
whenever in the vicinity of an area of enemy 
aif concentration. It is also quite possible 
for an airship to make observations from 
above the visibility ceiling, by lowering an 
Tver in a towing egg connected by 
telephone with the control car. This was 
¢ German system for directing bombing 
taids from clouds or high altitudes. It is 
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also quite possible to refuel at sea from sur- 
face aircraft carriers or other ships and so 
continue at sea indefinitely. A sufficient 
number of these ships could therefore ren- 
der a most efficient scouting service either 
accompanying a fleet or from shore stations. 

For convoying or guarding convoy routes, 
they can render invaluable service so far as 
the early detection of raiding surface ships 
is concerned. This is a service which they 
and the smaller nonrigid airships actually 
did render in the World War. Airships are 
superior in this respect to planes due to their 
ability to fly at any desired speed and con- 
form their movements and speed to that of 
the convoy. 

There are many difficulties to be over- 
come before an actual aircraft carrier can be 
developed from an airship. To carry five 
or six fighting planes for protection and as 
supplementary scouts is a simple problem. 
It is merely a question of how much weight 
can be released with safety without any 
means of compensating for it other than 
loss of gas. The tendency of nontechnical 
airship advocates to speak glibly of carry- 
ing and releasing dozens of planes is to be 
deplored, as most of these statements are 
made by people who should know better. 

A fighting plane weighs about 3,000 
pounds. To release ten such planes means 
an immediate change in lift of 30,000 
pounds or fifteen tons. This is a rather 
targe fish for even a 10,000,000-cubic-foot 
ship to disgorge at once, and to be effective 
as an airplane carrier more than this num- 
ber of planes should be carried. It is quite 
feasible to carry enough planes for protec- 
tion and supplementary scouting, and per- 
haps this is all we should look for in the air- 
ship of the near future. 

The difficulties in handling airships have 
been rather magnified in the past due to 
unavoidable causes, not the least of which 
has been the absolute necessity of conserv- 
ing the few ships that have been in exist- 
ence. Money has also been lacking for the 
rather costly experiments necessary to de- 
velop safe mechanical means of handling. 
Much progress has been made in the past 
year or so at Lakehurst in this respect as 
money has become available to develop 
handling cars and the like which have long 
been desired. The Germans in their many 
years of airship building and experimenta- 
tion did not stress mechanical methods, as 
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man power was always available to them in 
the shape of soldier garrisons. It remained 
for the English to invent the mooring mast, 
which has now been improved. In the fu- 
ture it is quite probable that the large ships 
will be handled and kept up by a much 
smaller force than is now required for the 
small ships of today. The mobile mast on 
a ship was the result of the projected flight 
of the Shenandoah to the north pole, though 
it was first suggested by the writer in the 
winter of 1921 as a possible use for some of 
the ships which were selected for retire- 
ment by the Conference on the Limitation 
of Armaments. 

The mooring mast, whether of temporary 
or permanent character, will be of great 
assistance to airship operations, especially 
for military uses, but masts cannot take the 
place of sheds, and any commercial propo- 
sition must take into consideration the 
expense of terminals, repair sheds, and that 
which corresponds roughly to docking fa- 
cilities for surface ships, at least at the main 
terminals of the lines. 

These terminals on United States soil, 
whether publicly or privately owned, would 
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of course be available to the Navy in way 
time if the ships were taken over and, when 
supplemented by temporary masts in strate. 
gic locations, would provide an airship or. 





ganization capable of quick mobilization | 


and military use. It would seem, theref 
that we should, through the agency of the 
Navy Department and Congress, encourage 
the development of transoceanic aj 
lines under American registry and with 
American capital. The crews of these ships 
should be part of our naval reserves and 
every encouragement should be given to 
capital in the way of mail contracts, ter- 
minals, and the like, that the civil govern- 
ment is able to give. 


The answer, therefore, seems to be that | 


the military value of airships, while easily 
demonstrable, will depend in our case on 
the development of a civil airship service 
strong enough to compete with that of other 
nations and to develop a national personnel 
for their operation. 
these passenger ships for military purposes 
need not be a complicated or lengthy opera- 
tion, as the airship will never be primarily 
an offensive war machine. 
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U. S. Submarines 7 the War Zone 


By LIEUTENANT Har ey F. Cops, U. S. Navy 


HE sixth of April, 1917, found the 

United States quite unprepared to 

carry on a submarine warfare in the 
enemy’s waters, largely because the boats in 
commission at the time were not capable of 
taking the long trip across the Atlantic un- 
der their own power and of still being in 
condition to carry on war operations. The 
United States recognized no obstacles as in- 
surmountable and great efforts were made 
to send a number of submarines overseas 
as quickly as possible. The first submarines 
scheduled to make the attempt was a di- 
yision of K-boats, the K-1 to K-8 inclusive. 

At that time the Diesel engine was very 
much in its infancy so far as our subma- 
rines were concerned and it was feared that 
our undersea craft would be unable to make 
the transatlantic trip unless towed part of 
the way by the submarine tenders, as the 
submarines’ engines were continually in a 
state of repair and the fuel capacity of the 
boats was small. The K-boat division was 
put through an intensive repair period, in- 
cluding meticulous overhaul of the engines 
and renewal of the storage batteries. 

Of the eight K-boats that had been over- 
hauled for duty in the war zone, only four, 
the K-1, K-2, K-5 and K-6, managed to get 
as far as the Azores. 

The K-1, under the command of Lieu- 
tenant James R. Webb, and the K-2, under 
the command of Lieutenant E. M. Williams, 
left Brooklyn Navy Yard and put to sea 
for the war zone on the towline of. the 
US.S. Chicago, while the K-5, commanded 
by Lieutenant E. D. McWhorter, and the 
K-6, by Lieutenant S. O. Grieg, started 
their ocean voyage on the towline of the ten- 
der, the U.S.S. Bushnell, during the latter 
part of September, 1917. 

The small submarines were uncomfort- 
able to travel on even in the smoothest of 
weather and when a storm came up and 
the towing vessels were forced to cast off 


their tows and let them shift for themselves, 
the little boats suffered so much that when 
they finally managed to limp into the port 
of Ponta Delgada, Azores, on October 27, 
1917, they were unable to proceed any far- 
ther and carried on what war patrols they 
could in that vicinity. 

The trip over had been such a strenuous 
one that a number of officers and men had 
to be transferred and given absolute rest 
for some time. The second officer of the 
K-1, Ensign Homer L. Ingram, tried to 
stick it out as long as possible and would 
only relinquish his duties when physically 
unable to stand on his feet any longer. He 
was sent home on sick leave, a mere shadow 
of the former 200-pound captain of a Navy 
crew and a football end that had sailed over- 
seas just a few months before. Soon after 
his return he breathed his last. 

None of the K-boats had any actual con- 
tacts with the enemy although they had the 
usual number of scares. The end of the 
war found them still in the Azores, able 
only to carry on a war patrol in that neigh- 
borhood. 

The next division of American subma- 
rines to arrive in the war zone consisted 
of seven L-boats, the L-1, 2, 3, 4, 9, 10, and 
11. 

Although they had their full share of ad- 
ventures with the enemy and also our own 
men-of-war, none of them managed to bag 
a German submarine, although they had a 
number of opportunities and only failed by 
the worst breaks of luck. 

On the trip across the Atlantic all the 
L-boats started on the end of a towline but 
such heavy storms were encountered that 
they soon had to shift for themselves. They 
all managed to arrive safely at the base at 
Berehaven, Bantry Bay, Ireland. 

After receiving the latest submarine ap- 
proach information from the experienced 
English submarine officers, all of our boats 
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put out on their weekly war patrols in suc- 
cession. 

When they were not busy trying to run 
down U-boats, they were endeavoring to get 
off a recognition signal to some American 
destroyer that preferred to fire first and ask 
questions afterwards. It would have been 
easily possible for some of our boats to have 
been sunk by our destroyers but all managed 
to come through without harm. 

The L-1, under the command of Lieu- 
tenant R. A. Rood, had an excellent op- 
portunity at an enemy ship. While on pa- 
trol on May 22, 1918, in sight of Pendeed 
Watch House Light and Long Ship Light, 
this vessel had her first encounter with a 
German submarine. 

On this eventful morning the L-1 had 
dived at daybreak, as was customary. About 
noon a German submarine was sighted on 
the surface at a distance of about 8,000 
yards. Lieutenant Rood immediately 
maneuvered his submarine to place it in a 
good position for firing a torpedo. Estimat- 
ing the course to be steered to gain that 
advantage, he went down to sixty feet and 
slowly stalked his victim, knowing that a 
slow speed was necessary, for the German 
boats were well equipped with listening de- 
vices. 

At 2:35 p.m. the L-1 again came up to 
periscope depth, about twenty feet, after 
having carefully located the target’s posi- 
tion with the listening device. The U-boat 
was now seen to be at a distance of 2,000 
yards, and was apparently of the U-110 
class. 

At 2:52 p.m. the L-1 had reduced the in- 
tervening range to 800 yards and at 2:55 
two torpedoes were fired, one at the conning 
tower and the other at the bow of the Ger- 
man. The sudden removal of almost two 
tons of weight from the forward part of the 
American submarine caused the bow to 
broach, and the German immediately maneu- 
vered to avoid the onrushing torpedoes, 
which he succeeded in doing. Before diving 
he fired four shots from the deck gun at the 
American, all shots falling clear of the tar- 
get, although the men in the engine-room 
said that they had heard the fall of shots 
near their compartment. 

The L-1 immediately attempted to ram. 
Failing to make contact, she came to the 
surface and went ahead on the engines, 
broadcasting the location of the U-boat. 
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On July 27 at 10:40 a.m. a U-boat wy 
sighted just as it surfaced. Before any 
tack could be made the enemy had dj 
peared ; apparently, it had come to the gy. 
face only to enable the navigator to tab 
a sun sight in order to fix his position on th 
chart. The German could be heard plaj 
but the American was unable to close jy, | 
An oscillator message was intercepted fron, | 
the enemy, probably sent to the submarip | 
working with him. | 

The L-2, commanded by Lieutenant 
A. Logan, also had contact with a Germay 
submarine, but in a most peculiar way, | 
was only by the merest luck that the Amer. 
can submarine was not blown out of th 
water. 

On July 10, 1918, the L-2 was en rout 
to Bantry Bay on the surface. About six. 
thirty in the evening the lookout reported 
seeing something on the starboard boy 








which resembled a buoy and the L-2 pm! 
ceeded to investigate. A little later the sub- 
marine was suddenly shaken by a terrific 
explosion, lifting the stern almost out of 
the water ; the lights in the boat were dashed 
out, the circuit breakers tripped, the engine- 
room floor plates were moved around, ani 
the ventilation motors were thrown out of 
alignment. At the same time a large geyser 
of water was observed about sixty yards 
away on the starboard quarter. As the boil 
ing water receded, about six feet of the 
periscope of an enemy submarine was ob 
served, which soon disappeared. A pet 
scope was then noticed on the other side of 
the L-2. The American submarine im- 
mediately dived and tried to ram the other 
U-boat but was unable to make contact, at 
though the high-speed propellers could b 
plainly heard in the listening device. The 
second U-boat sent out oscillator messages, 
trying to get an answer from the first, but 
no answer was received. The L-2 tried to 
decoy the German by sending out an oscilla- 
tor message with a high pitch but received 
no response. 

Apparently, one German submarine had 
fired at the American boat and the torpedo 
had missed the target, had continued on its 
track, and had intercepted the other German, 
who was also about in position to sink the 
L-2. 

The L-4, commanded by Lieutenant 
Lewis Hancock, later lost in the dirigible 
Shenandoah, with Lieutenants Garnet Hul- 
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ings and Kenneth R. R. Wallace, and Gun- 
ner Ard as junior officers, certainly had 
re than her share of experiences. 

On March 20, 1918, about 4:00 pP.m., 
while on patrol, something was sighted on 
the starboard bow which, at first, was 
thought to be Fastnet Light. It was then 
made out to be a ship, which almost im- 
mediately turned away at high speed. The 
ship now resembled a submarine and the 
L-4 headed for it at full speed. At 4:45 
p.m. about two feet of brown periscope was 
sighted three hundred yards on the star- 
board bow. The rudder of the L-4 was put 
hard over and the boat passed over the spot 
where the periscope had been seen. 

The L-4 then dived and the periscope was 
kept training about the horizon. Nothing 
was seen, although the propeller sounds 
could be heard very distinctly, showing that 
the German was only a short distance away. 

The first loud propeller sounds were 
heard astern of the L-4¢ and course was 
changed to bring the sound abeam. After 
this was done, course was again changed to 
bring it dead ahead. The sounds of the Ger- 
man propellers could be plainly heard in the 
American submarine without the use of the 
listening device. Just as the L-4 swung 
around to place the German ahead of it a 
distinct jar was felt throughout the boat. 
Lieutenant Hulings, who was in the tor- 
pedo room, reported that the shock was 
plainly felt in that compartment and it is 
only reasonable to suppose that the two had 
made slight contact while submerged. The 
German possessed more speed than the 
American and finally drew away and out of 
hearing distance. 

On April 12, 1918, at 8:00 a.m. propeller 
noises were detected and at nine-twenty a 
large German submarine was seen on the 
surface at a distance of one thousand yards. 
The enemy had apparently just come up, as 
his bow was well up and his stern still 
awash. As there was a considerable bow 
wave ahead of the U-boat, the L-4’s com- 
mander judged that it was making its best 
speed and gave credit to his belief when the 
torpedo was fired. Hardly had the torpedo 
left the tube when the U-boat started down. 
The torpedo made a straight, fast run and 
Was Seen to pass just ahead of where the 
U-boat had been, the shot missing the tar- 
get due to overestimating the enemy’s speed. 
The U-boat’s conning tower was seen a little 
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later and an effort was made to ram it, but 
the L-4 could not get close enough. The 
American then trailed the German for two 
and a half hours by means of the listening 
device, and then abandoned the chase. 

On April 24, about 5:00 a.m., in bright 
moonlight, a vessel was made out on the 
surface on the port bow of the L-4. The 
boat was seen to be a submarine and, as it 
was heading directly for them, the range 
rapidly closed, the distance soon being one 
thousand yards. A moment later the Ger- 
man changed course, exposing his full left 
side, but at the same time he commenced to 
dive, evidently sighting the American. The 
L-4 fired a torpedo at a range of two hun- 
dred yards and watched the steel missile of 
destruction as it leaped toward its target. 
The torpedo made a perfect run and a trail 
of bubbles was seen just forward of the con- 
ning tower. Nothing happened, however, 
and it was never known whether the torpedo 
passed under the German or hit without ex- 
ploding. 

On April 26, a little after midnight, a ves- 
sel, thought to be a submarine, was sighted. 
The L-4 fired two torpedoes at it; the first 
passed under the target, while the second 
ran around in circles, almost hitting the L-4 
during its erratic run. The target was then 
seen to be a friendly surface vessel. 

On May 18, 1918, the L-4 was almost lost 
with all hands on board and, incidentally, set 
a record that stands today for deep submer- 
gence of a submarine. 

About 8:40 a.m. the submarine was on a 
submerged patrol, traveling at a depth of 
twenty-five feet, at a very slow speed, on the 
“half switch,” to use submarine phrase- 
ology. After being submerged for some 
time, water began to creep into the boat 
through the sea valves and it was desired 
to lessen the weight in the vessel by taking 
water out of one of the variable tanks. 

For this purpose the submarine had a 
small tank in the center of the ship, then 
called “adjusting” tank, with a capacity of 
about one thousand pounds of sea water. 
The variable tank adjacent to it was called 
the “auxiliary” tank and had a capacity of 
about eighteen tons of water. 

Lieutenant Hulings, then on watch in the 
central operating compartment, desiring to 
rid the tank of water by sending compressed 
air into it, gave the order: 

“Blow the adjusting tank!” 
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The man on the air manifold, not as ex- 
perienced as he might have been, mistook 
the order and thought that the word had 
been: 

“Open the auxiliary tank,” 

And thereupon he proceeded to do it. 

In the meantime, Lieutenant Hulings had 
stopped the motors and ordered the storage 
batteries to be hooked up in “series,” as he 
would then be able to get more speed by this 
means. He then looked at the adjusting 
tank gauge to note the exit of the water 
from that tank. His attention was called 
by the man on the diving planes by “She 
is settling fast, sir!” 

Lieutenant Hulings then noticed that his 
order had been misunderstood and made 
every effort to rectify the mistake, but so 
much weight had been added to the boat, 
and the boat was going so slow, as the 
motors had been stopped, that she dropped 
like a rock and hit the bottom at 294 feet. 
The boat had only been designed and tested 
for 200 feet. 

The chart showed that there was a depth 
of water in that vicinity of fifty fathoms, or 
three hundred feet, and that the bottom was 
soft mud. 

The submarine was now too far down to 
attempt blowing the water out of the ballast 
tanks by means of air, as the added pressure 
would undoubtedly carry away the already 
strained hull. 

First, the motors went ahead at one-third 
their maximum speed and an attempt was 
made to plane the boat up. But it refused 
to leave the mud. Next, two-thirds speed 
was tried with the same results. 

The ballast pumps were designed to pump 
water out of the boat at depths up to three 
hundred feet. The high-pressure ballast 
pump was next placed on the forward bal- 
last tank, all valves outboard on the tank be- 
ing closed first. The pump could not take 
a suction as the circuit breakers tripped at 
the set amperage. The amperage on the 
breakers was doubled but still they refused 
to hold. They were then set for the maxi- 
mum possible under any condition. For a 
few minutes the pump functioned and then 
the breakers tripped. The pressure in the 
tank had, however, been reduced from 127 
pounds, the sea pressure at that depth, to 
90 pounds. The pumping was discontinued 
as the motor was extremely hot, and the 
flanges on the pump discharge overboard 
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valve were leaking badly, as was also the 
pump. 

Backing the main motors was next re 
sorted to, in the hope of breaking the gyp. 
tion of the soft bottom, but without success 

The small adjusting pump was then trie 





on the adjusting tank but after seven hyp. 
dred pounds had been pumped out the fuses 
on the power line blew out as fast as they | 
were put in. 

The adjusting tank had been designed tp | 
withstand great pressure, so this tank was 
filled with water three times from the aux. 
iliary tank and blown empty with high-pres. | 
sure air. The bad feature of this method 
was that after each blowing the tank had to 
be vented into the boat before it could be 
refilled. A great pressure was soon built 
up within, so much that the needle on the 
barometer, used in a submarine to record 
the pressure, was bent up hard against the 
top of the instrument. 

There are two ways of reducing the air | 
pressure in a submarine while the boat is 
submerged. First, by pumping bilges until 
the water is out, after which the pump takes 
the excess air through it. This method is 
not advisable in time of war because the air 
bubbles and oil slicks can be detected by 
surface craft and the position of the sub 
marine disclosed. However, the pumps on 
the L-4 were not functioning, so this method 
could not be used. The next method is to 
turn over the air compressors, which are 
connected to the main propeller shafts, and 
supply compressed air for the torpedoes 
and for blowing water from the ballast 
tanks. When air is compressed, heat is 
generated, and for that reason cooling coils 
surround the compression chambers. Be 
fore the compressor could be started the 
cooler shell would have to be opened to the 
sea so that the circulating water might enter 
the coils. The commanding officer realized 
that the shell would be subjected to a great 
pressure but decided to take the chance. The 
port compressor was started but had to be 
stopped almost immediately as the shell 
burst. 

The stern tube glands on the propeller 
shafts began to leak badly although the crew 
set up on them as much as possible. Soon, 
the water began to fill the bilges in the 
engine- and motor-room and was mounting 
to the main motors, Different valves in the 
engine-room began to leak and soon little 
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trickles of water were in evidence through- 
out the compartment. 

As the water level was rapidly approach- 
‘ag the main motors the commanding of- 
ficer knew that something had be to done 
before they were permanently disabled, or 

would remain on the bottom forever. 
He had every man except those on the nec- 
essary diving stations go as far aft in the 
boat as possible, with the idea of lightening 
the bow. Pressure was then put in the for- 
ward ballast tank until the safety valve on 
the air line blew; it was then reset at 15 
pounds above the sea pressure, or at 140 

ds, considerably above what it had been 
designed for. The main motors were then 
sent ahead at two-thirds speed, the chief 
electrician on the submarine coolly holding 
the circuit breakers closed, despite the fact 
that his arms would probably be burned 
badly. 

The bow rose to a three-degree angle but 
held fast in the mud. Slowly it tilted to 
six degrees, then suddenly broke loose. The 
L-4 headed for the surface at a very steep 
angle—approximately fifty degrees. At one 
hundred feet the middle main ballast tank 
was blown and a moment later the boat was 
on the surface, having been on the bottom 
for one hour and ten minutes. The after 
main ballast tank was left filled in order to 
keep the water in the bilges from coming 
over the floor plates and wetting the main 
motors, as the water was only three inches 
from them before leaving the bottom. 

In a report on the accident, the command- 
ing officer said : 

I cannot too highly praise the behavior of the 
personnel, both officers and men. Although every 
one realized that the situation was extremely 
serious, there was not the slightest evidence of 
panic of excitement. Every man stood by his sta- 
tion in as calm and efficient a way as if an or- 
dinary drill was being conducted. 

As the result of this accident the name of 
the adjusting tank was changed to regulator 
tank and the lever handle operating the 
auxiliary tank was painted a different color 
from the others and was kept locked or 
pinned down. 

There were any number of instances 
when, while out on listening patrols, the 
L-boats heard a depth charge from a dis- 
tance and soon afterwards heard the U- 
boat hurrying away. On every occasion 
effort was made to intercept the enemy but 
without success. 
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On the same day that the L-2 had her un- 
usual experience with the two German sub- 
marines, the destroyer Allen opened fire on 
her despite the fact that the L-2 was mak- 
ing recognition signals and waving flags. 
The Allen only ceased firing when a range 
of two thousand yards had been attained. 
Some of the shots fell alongside the L-2 but, 
fortunately, none hit her. 

Some of our officers were sent out as ob- 
servers on the British submarines. On 
March 7, 1918, the submarine service lost 
a brilliant officer, Lieutenant Earle W. F. 
Childs. This officer had gone out on the 
British submarine H-5 for instruction pur- 
poses and was lost with it when the boat 
was destroyed by the enemy. 

The L-10, commanded by Lieutenant 
Commander James C. Van de Carr, was al- 
most destroyed by depth charges by one of 
our own destroyers. On March 25, 1918, 
about 5:50 p.m. a destroyer was seen ap- 
proaching through the periscope of the L-10, 
and it was recognized as being the U.S.S. 
Sterett, commanded by Lieutenant Com- 
mander Simpson, the Naval Academy 
roommate of the L-10’s commanding of- 
ficer. As it was not desired to surface at 
the time, the L-10 planed down to sixty feet, 
with the idea of letting the Sterett go by. 
The propeller sounds could be heard getting 
closer and closer, and suddenly the sub- 
marine was shaken violently from stem to 
stern, throwing the lights out in the boat 
and jarring many things loose. The Sterett 
then threw over a buoy and proceeded to 
lay a barrage of depth charges around her 
proposed victim. The L-10 was being 
shaken badly and threatened to burst after 
each explosion. As the Sterett reached the 
outer ring of the barrage circle, the L-10 
was quickly surfaced and the recognition 
signal got off before the destroyer could 
open fire with the deck guns. 

The Sterett then came close aboard and 
held a conversation with the submarine 
commander: 

“Your oil tanks are evidently leaking as 
I spotted you by the oil slicks. You are 
lucky I misjudged your position. Are you 
all right now?” 

Van de Carr shouted back: 

“All right now, Buck, old boy, but al- 
most scared to death.” 

The destroyer commander then shouted 
over a parting admonition: 
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“The Trippe will be up here in about an 
hour. You had better remain on the sur- 
face until she gets here. So long.” 

An hour later another destroyer, pre- 
sumably the Trippe, appeared over the hori- 
zon, and although the American flag was 
being waved on the submarine and the rec- 
ognition signal was being made periodi- 
cally, the destroyer fired six shots, three 
going over, three falling short. 

Commander Van de Carr then radioed his 
famous message to the Trippe: 

“Three over, three short, deflection fine!” 

The L-11, commanded by Lieutenant A. 
C. Bennett, came very close to scoring our 
only hit of the war so far as our submarines 
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operating in the war zone were con 

On May 11, 1918, while on a subm 
listening patrol, a U-boat was sighted on t) 
surface at a distance of about six tho 
yards, bearing on the L-11’s port quarte, 
The American slowly swung around to, 
firing position and reduced the firing 


to nine hundred yards. Two torpedoes wer | 


fired at an interval of five seconds, Th 
first one broached. A terrific explosion wa 
seen to take place about two hundred 
from the enemy submarine as the torpedog 
exploded and it seems only probable thy 
one torpedo overtook the other and causej 
the premature explosion. The U-boat diye 
and was not seen again. 
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The Church Pennant 


of a church pennant was probably in- 

herited from the British Navy. A 
British signal book of 1796 describes the 
church pennant as “a common British pend- 
ant” but does not illustrate it. The instruc- 
tions state that the pendant is flown from 
the mizzen peak “to denote that the Ship’s 
Company are at prayers.” Further, when 
flown from the ensign staff it denoted “that 
aman is fallen overboard.” It is hoped that 
in those rough and hardy times this original 
use of the church pennant was not a sarcas- 
tic jibe at the unfortunate victim in the 
water. A later British “Signal Book for the 
Ships of War” (1799) contains the same 
instructions and in addition illustrates the 
church pennant by means of a water-color 
drawing. This design is similar to that used 
in the British Navy at present. (See 
sketches.) It is interesting to note that it 
is still used to indicate man overboard (from 
a different point of hoist than the above), 
as well as during divine services. 

In an effort to trace the use of the church 
pennant in the United States Navy all avail- 
able signal publications have been consulted. 

The early pamphlet form of signal book 
for the use of individual squadrons (1807 
and 1812 editions) makes no mention of the 
church pennant; neither does “A Code of 
Signals, by David Porter, Commanding 
Naval Officer, New Orleans Station, 
Adopted there by authority of the Navy De- 
partment, 1800”; nor does the first Navy 
Department signal book for general use, 
“Signals for the Use of the United States 
Navy as adopted by order of the Navy De- 
partment, August, 1813.” However, the 
church pennant probably existed long before 
1844. There is said to be on file a requisi- 
tion of that date from a certain commanding 
officer for a church pennant. As there are 
available no signal books from the period 
1813 to 1858 the original design and use of 


ve many other naval customs the use 
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the church pennant are unknown. In the 
signal book of 1858 appears the earliest il- 
lustration of the church pennant which has 
been located to date. As shown it is a blue 
Greek cross on a white pennant. (See 
sketches.) However, there is no text to 
describe its use or point of hoist. An error 
of contradiction exists in a French flag book, 
also printed in 1858 (“Album des Pavillons, 
Guidons, Flammes de toutes les Puissances 
Maritimes”) which illustrates, on the U. S. 
Navy page, a church pennant bearing a blue 
Latin cross, with the long arm horizontal 
and the short arm extending clear across 
the pennant. (See sketches.) 

In the “Code of Flotilla and Boat Squad- 
ron Signals for the U. S. Navy, 1861,” the 
illustration appearing in the Signal Book 
of 1858 is shown (blue Greek cross), but 
again without explanatory text. 

Also at this time there exists in “Signals 
for the Use of the Navy, Confederate States, 
1861,” an illustration of a church pennant 
bearing a red Latin cross, long arm vertical, 
on a white pennant, but there is no text ex- 
plaining its use. (See sketches.) 

The earliest record of the actual use of 
the church pennant is in a general order of 
Admiral Farragut, appointing an hour of 
thanksgiving. 

U. S. Flagship Hartford 


Off the City of New Orleans, April 26, 1862. 

Eleven o’clock this morning is the hour ap- 
pointed for all the officers and crews of the fleet to 
return thanks to Almighty God for His great good- 
ness and mercy in permitting us to pass through 
the events of the last two days with so little loss of 
life and blood. 

At that hour the church pennant will be hoisted 
on every vessel of the fleet, and their crews as- 
sembled will, in humiliation and prayer, make their 
acknowledgments therefor to the great Dispenser 
of all human events. 

D. G. Farracut, 
Flag-O fficer Western Gulf Blockading Squadron 


This order does not specify the point of 
hoist nor the manner of flying the pennant, 
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indicating a commonly understood knowl- 
of current practice, whatever it may 
have been. The “Signal Code of the U. S. 
Navy, 1864,” contains neither a plate nor 
text concerning the church pennant, but in 
the signal book of 1867 is found the first 
record of instructions: “The Church Pend- 
ant will be hoisted immediately above the 
Ensign at the peak or flagstaff at the time of 
commencing, and kept hoisted during the 
rformance of divine service on board all 
yessels of the Navy.” Although the first 
inted instructions are contained in this 
book, the plates (which are dated 1866) do 
not include an illustration of the church pen- 


nant. 

“The Naval Signal Book of the United 
States of America, 1869” illustrates the 
church pennant with the blue Greek cross, 
and under the plate is found the following: 
“To be hoisted at the peak above the Ensign 
during the performance of Divine Service.” 
This is amplified in the text by repeating the 
instructions in the 1867 book, excepting that 
the word pennant is used rather than pend- 
ant. 

The “General Signal Book of 1876” uses 
the same plate as the 1869 book with the 
note below the illustration, but the text states 
that the church pennant will be hoisted above 
the ensign during the “continuance” of divine 
services on board all vessels of the Navy. 

Another copy of this book with new plates, 
dated 1883 and pasted in, shows the church 
pennant still bearing the blue Greek cross, 
but a curious error was published in 1872 
in Captain Preble’s book Our Flag. He states 
that the “Church pennant is a white pendant 
without swallowtails charged with a blue 
Latin cross, to be hoisted at the peak, during 
divine services, over the ensign, the only 
flag to which the national ensign shows such 
submission.” Although the above quotation 
States that the cross is a Latin cross the 
available signal books preceding and follow- 
ing 1872 show the pennant with a Greek 
cross, and contradicting its own text, the 
illustration in Our Flag also shows the Greek 
cross. It is to be noted that none of the 
signal books state in the text what type of 
cross is used but all illustrations up to this 
time show the Greek cross, except the plate 
appearing in the French flag book which 
cannot be considered authentic when it 
does not agree with our own official pub- 

lications. 
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From 1883 to 1898 no signal books are 
available. The “General Signal Book of the 
United States Navy, 1898” does not illus- 
trate the church pennant, but states : “Church 
Pennant. This pennant is to be hoisted over 
the ensign during the performance of Divine 
Service on board of every ship in the Navy.” 

Another gap in the record follows, until 
the “General Signal Book of the United 
States Navy, 1908,” which shows the church 
pennant bearing the present blue Latin cross 
(see sketches) and the text, quoted: “The 
Church Pennant is to be hoisted over the 
Ensign during the performance of Divine 
Service on board vessels of the Navy.” 

The “General Signal Book of the United 
States Navy, 1913,” also shows the present 
blue Latin cross, with the following text: 
“The Church Pennant shall be hoisted at the 
same place of hoist and over the ensign dur- 
ing the performance of Divine service on 
board vessels of the Navy,” still in effect, 
appearing in the “Signal Manual, 1920.” 

Thus, two facts are not known about the 
church pennant, one of design and one of 
use. The date and reason for changing from 
the Greek to the Latin cross is indeterminate. 
While it may have been that the design of 
the Latin cross lent itself more decoratively 
to the shape of a pennantt, it is, according to 
Webster, “the chosen symbol of Christian- 
ity”, and those who are in doubt concerning 
the church pennant should not confuse the 
Latin cross with other crosses of more 
limited symbolism, such as the patriarchal 
cross, the papal cross (see sketches), or 
the hundreds of other forms of cross which 
exist in heraldry. As used in the Navy the 
church pennant is of course entirely non- 
sectarian. It merely indicates that church 
services are actually in progress and the same 
pennant is flown regardless of the particular 
denomination which the chaplain may repre- 
sent. 

The origin of the practice of flying the 
church pennant above the ensign is also lost 
in antiquity, but as the printed records are 
available from 1867 on, the custom may be 
considered as a time-honored one. It is not 


impossible that in initiating this custom, the 
pious, though often plain-spoken seamen, of 
preradio days, realized, as they tossed in 
cockleshells during a terrific storm, that 
guidance and deliverance, if any, would come 
from Divine hands and not from organized 
governments. 
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Behind ¢he Flying Lines 


By LIEUTENANT COMMANDER L. C. Stevens (C.C.), U. S. Navy 


HOSE who fly airplanes are not 

overfond of getting the maximum 

performance out of “ships” that have 
piled up their flying hours well into the 
hundreds since overhaul. The control sticks 
are loose and wobbly in their bearings, and 
the stabilizers are either too hard to roll or 
work with suspicious ease. The landing gear 
of landplanes rattles on taking off and land- 
ing, and the whole structure of seaplanes 
begins to feel loose. The fabric covering 
the surfaces is dead, and the planes feel 
heavy. Engines begin to use more oil than 
they should, and do not run so smoothly. 
Even when an engine is pulled and replaced 
by a new one, vibration is greater. You can 
shake the wings and tail and feel them 
rattle. Everything seems to be wearing— 
not enough to warrant replacing any particu- 
lar part, but just enough so that one does not 
pull back so heartily on the stick when com- 
ing out of a dive, and so that one would 
a little rather have a plane with a little 
less time for a long cross-country or cross- 
water trip. 

The worst thing is the uncertainty of the 
things that can’t be seen. Parts of fuselages 
and hulls that can be opened up have been 
cleaned and refinished two or three times 
as opportunity permitted. One would like 
to put the plane out of commission and have 
a look at everything, just to make sure. The 
small amount of corrosion that is found 
whenever a couple of weeks are available 
for opening things up is just enough to in- 
dicate that there is probably more deteriora- 
tion going on elsewhere—inside the wings, 
underneath the lower longerons, around the 
keel plating, everywhere where the real 
vital strength of an airplane resides. There 
is not time in a tight gunnery schedule, a 
concentration period for the development of 
tactics, or a long cruise, to lay the planes 
up for the work one would like to do. The 
squadron must be kept full in order to meet 


the schedules and to avoid the heavy penal. 
ties of planes out of commission during 
gunnery, and the spare planes must be k 
as stand-bys and used to replace crashes, 
It seems as though the vitals of an air. 
plane are the very parts that are covered 
up the most. The little dents and worn and 
broken places that one can see are not 9 
bad. You at least know what to expet 
from them, and handle the plane accord. 
ingly. Nearly everyone, though, has seen 
some amazing things in the way of deterio 
ration when things were really opened up, 
It is only an occasional plane that gets that 
way. It doesn’t happen frequently enough 
to warrant shortening schedules to do more 
upkeep work in the squadrons. Still, ifa 
pilot rolls the wings off a plane with sey- 
eral hundred hours flying time since over- 
haul and lives, he is apt to hear some unkind 
remarks passed on his lack of judgment 
in treating such a plane in such a manner, 
The Air Station at San Diego has helped 
considerably by installing fuselage covers 
that lace so that the entire bottom of a fuse 
lage can be opened up. Then one can have 
a look, and can take preservative measures 
without knocking off all other work for the 
occasion. It’s too bad they can’t devise a 
bottom for a big boat that will snap on, or 
wing coverings that can be hinged up. They 
could, were it not for the weight involved 
But even then, it wouldn’t put the air sta 
tions and overhaul bases out of a job, for 
this is only one feature of a major over 
haul. 
The time that planes should be kept m 
service before sending them to major over 
haul cannot be worked out from a formula 
So much depends on the ever-changing types 
of construction (that indicate progress im 
design and consequently improvement m 
performance), on the service to which the 
planes have been put, on the varying oppor 
tunities for maintenance in the squadrons, 
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and on the technical skill of the operating 
el. Administrative considerations 
also enter into the problem. It may some- 
times be best to overhaul planes a little 
sooner than one would like in order that 
they may be ready for a cruise in good 
shape, or it may be desirable to feed in a 
few planes in order to keep the overhaul 
base from becoming disorganized. Some 
of planes under some conditions of 
service need overhaul badly at the end of 
250 hours, and others can go for 500 hours 
and, short of accident, still be in fairly good 
condition. No one, with the means to do 
otherwise, would think of driving an ex- 
ive automobile year after year without 
laying it up in the shop for a general in- 
spection, repairs, and tuning up. Apart 
from considerations of safety, economy of 
naval material requires similar periods for 
expensive airplanes. The average naval air- 
plane, built to low factors of safety, is in 
the air and is operating under far more dif- 
ficult and severe conditions, about as many 
hours per year as the average automobile 
is on the road. 

The reconditioning of naval planes differs 
in one important respect from the overhaul 
of commercial aircraft. Design changes are 
always found necessary and desirable as a 
type of airplane acquires use in service. It 
is only possible for the squadrons to incor- 
porate those changes that are imperative 
for safety or for the military use of the 
planes as intended. Other changes, many of 
them of a nature that will lengthen the serv- 
ice life of the airplanes, must accumulate 
until a well-equipped base can accomplish 
them, usually during major overhaul when 
the concealed parts can be got at and worked 
on. 

The central design section of the Bureau 
of Aéronautics, and through that section, 
the civilian designers and builders of the 
airplanes, are dependent upon the overhaul 

$ for reports and recommendations re- 
garding design features that affect main- 
tenance and very frequently structural 
strength. A great many of the design 
anges on various types of planes have 
originated at the bases, and often, due to 
the lack of availability of airplanes or draw- 
ings elsewhere, the specific methods of in- 
corporating design changes are best deter- 
mined there. The bases also provide a 
reservoir of experience in various shop 
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processes, technique, methods, and special 
equipment. An attempt is consequently 
made to keep personnel there who are as 
far as possible qualified in design training 
and experience. That that personnel should 
also be qualified in airplane operation goes 
without saying, for they should have as — 
broad a viewpoint as possible towards the 
material with which they work, and should 
merit the unqualified confidence of the op- 
erating personnel in their methods and de- 
cisions. 

When an airplane is taken into the shops 
of the San Diego station for major overhaul, 
it is completely disassembled by a shop that 
does nothing else. And this means disas- 
sembled, for every part that will come apart 
is taken apart. The fabric is stripped from 
the wings and control surfaces; the engine 
is removed; the landing gear and tail-skid 
assembly removed and disassembled ; struts, 
wires, engine, and surface controls taken 
out; cowling, fairing, and instruments re- 
moved; and all the hundreds of parts that 
are bolted or screwed to the skeleton fuse- 
lage frame put in boxes. Every part is tagged 
with a small copper burr bearing a number 
assigned to that particular airplane. 

The necessity for such complete disas- 
sembly is twofold. First, a thorough in- 
spection is impossible without removing all 
the parts that would otherwise make inspec- 
tion difficult, if not impossible, and second, 
a proper paint and finish job cannot be done 
on assembled parts, and the life of a plane 
depends largely on its protective finish. 

The fuselage, or hull, being, so to speak, 
the backbone of the plane, is scheduled 
through the shops to final completion, an 
estimate of cost and time having previously 
been made before the plane is taken into the 
shops. The wings, floats, and other parts 
that join on to the fuselage are scheduled 
to meet the fuselage as necessary, and due 
allowance must be made for the work load 
on the various shops and the personnel that 
will be available to do the work. 

After disassembly the skeleton fuselage 
and all the little parts are cleaned. Every- 
one knows that a clean surface is the secret 
of a good paint job. Steel fuselages and 
parts that are not too soft or fragile are 
sand-blasted to a beautiful satin finish, and 
are immediately given a priming coat of 
paint, for otherwise they would begin to 
oxidize and deteriorate overnight. Steel 
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grit is used for the blasting material on 
steel parts that are heavy enough to stand 
this treatment, rounded beach sand under 
low pressure on other parts, and hand clean- 
ing on still others. Duralumin fuselages made 
up of complex built-up structures are not 
sand-blasted, but are cleaned by brushing 
with mild cleaning compounds that will not 
injure the soft duralumin. Parts that do 
not contribute to strength, such as cowling 
and fairing, are immersed in tanks and 
cleaned chemically. 

At this point it is possible to eliminate 
the greater portion of parts that are beyond 
repair. After cleaning away the dirt, rust, 
and corrosion, a decision can be made as to 
whether reénforcement and strengthening 
can be economically employed. Most of the 
fuselages that must be stricken from the 
Navy list because of deterioration wind up 
their naval careers at this point. 

The usual run of fuselages or hulls are 
then repaired. Broken longerons and other 
members are spliced or replaced; dents, 
kinks, and deformations that weaken the 
strength are reénforced, usually by welding, 
and the entire structure made sound through- 
out. All elongated holes for the attachment 
of wires, fittings, and assemblies are brought 
back to their original tolerances by filling 
with welded metal and redrilling, by ream- 
ing and bushing, or by replacement of parts, 
which usually have to be manufactured in 
other shops for the purpose. The use of 
oversize bolts and pins is avoided as far as 
possible in order that all parts may be inter- 
changeable in the field. The brace wires 
are put back in, and the fuselage straight- 
ened and aligned. At this point fuselages are 
occasionally found to be beyond repair, as 
they are sometimes distorted and warped 
so that they cannot be brought back to their 
former accuracy of shape, even with the 
application of heat. If they are not properly 
aligned, the wings and control surfaces can- 
not be finally assembled so that the plane 
will be in proper aérodynamic balance. 

Meanwhile repair has been made of all 
the minor parts. Bent members are straight- 
ened and reénforced and improvements in- 
corporated. They are painted and as good 
as new in both strength and appearance by 
the time they are ready for replacement in 
the fuselages. Certain parts such as control 
wires and electrical wiring are always re- 
newed. Steel bolts and fittings are cadmium 


plated in order to increase their Tesistang 
to corrosion and to insulate them agaj 
electrolytic action when in contact with dis. 
similar metals. Holes for pins and bolts are 
brought back to their original dimensions 
Certain parts, depending on the design of 
the airplane, require heat treatment if 
are made up new or if it has been nee 

to apply heat in repairing them. All the 
parts that have been distributed throughoy 
the various minor shops for repair and me 
conditioning come back to the plane from 
which they were originally taken. It is 
when one sees the complexity of a modem 
fuselage and the diversity of types of air. 
planes that are overhauled at San Diego tha 
the necessary experience and skill of the me 
chanics can be realized. 

The last things that are put back in th 
fuselage or hull are the tanks, piping, and 
wiring. The tanks meanwhile have gon 
through the same process of cleaning and 
repair, and a special technique must be de 
veloped and maintained for this work a 
for nearly every other branch of airplane 
overhaul work. During the repair of the 
tanks themselves it is necessary to remove 
fittings, strainers, gages, etc., and send them 
all to different shops that specialize in the 
particular class of work, and get them back 
to the tanks from which they came at the 
proper time for assembly and installation 

The fuselages are then covered and doped, 
and are now ready for final assembly. 
Meanwhile the wings have been overhauled. 
Repairs are made to the internal structure 
of the wings, spars spliced, ribs replaced, or 
damaged members reénforced in order that 
the original strength may be restored it 
every respect. Fabric covers are stitched, 
slipped over the surfaces, rib-stitched, and 
secured in place, and finally doped to the 
proper condition of tautness. Control sur 
faces must be handled in the same manner, 
and all wear and play removed from hinges 
and attachments. The art of a skilled metal 
smith is so different from that of a woot 
worker that wooden wings have to b& 
handled by entirely different personnel from 
metal wings. Minor parts of wings fe 
quently have to be handled in other shops, 
as in the case of repair of a fitting, which 
may involve sheet metal work, welding, ma 
chining, plating, and finally painting before 
it can be replaced in the wing from whi 
it came. 
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Everything else that goes into the final 
installation is similarly handled. A special 
shop repairs and reconditions wheels, an- 
other works on flotation bags, still others 
on magnetos, radio, batteries, and fire ex- 
‘aouishers. Landing gear and external 
struts must be made to fit their attachments 
without play or lost motion. Flying and 
landing wires must be reconditioned or re- 

_ Corrosion must be arrested on 
floats, and members that show signs of cor- 
rosion reenforced or replaced. 

Since the engines carry their own logs 
and histories with them, no effort is made 
fo put the same engine back into the plane 
from which it came. The overhaul of en- 
gines is scheduled on a productive basis and 
kept separate from the airplane schedule. 
The engines, like the airplanes, are first 
disassembled. Ignition wiring and spark 
plugs are removed, and carburetors and 
magnetos taken off and sent to separate 
shops for further disassembly, cleaning, re- 
pair, and replacement of parts. Cylinders 
are taken off and sand-blasted. Crank cases 
are disassembled, pumps and other assem- 
blies removed, and the pistons and rods 
broken down. After cleaning, new bush- 
ings and pins are inserted, journals stoned 
down to the original tolerances, crank shafts 
straightened, valves re-cut, and other re- 
pairs and replacements made as necessary 
to bring the engine back to its original clear- 
ances. Even the spark plugs are disassem- 
bled and reconditioned. Parts return to the 
same engine from which they were taken, 
and the minor and major assemblies are 
ee together until the engine is again com- 
plete. 

The engine is now put on the belting-in 
stand, where it is turned over by external 
power to work in the moving parts with- 
out imposing the additional stresses due to 
heat and power. It is then placed on the 
test stand and carefully run in and its func- 
tioning checked. Special test propellers are 
used in order that full power may be de- 
veloped and the engine still kept cool. When 
finally found to be satisfactory, it is greased 
for preservation and sent to store. Like 
the airplanes, the engines are brought back 
to their original condition insofar as it is 
Posssible to do so, and in some respects, 
Particularly when changes have been incor- 
porated, the overhauled engines, like the 

es, are even better than new. 
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When the entire airplane is finally as- 
sembled, the work is again specialized. The 
crews that install the engines cannot be ex- 
pected to rig and align the wings and tail 
surfaces. The flotation gear is installed by 
a special crew, and tested to see that the 
bags inflate properly and evenly. Recharged 
bottles containing the gas for flotation are 
put in. Cowling is also installed by a sepa- 
rate crew, for there is always a considerable 
amount of straightening, cutting, and trying 
connected with a neat cowling installation. 
When the plane is completed, the engine is 
turned up on the beach to check the func- 
tioning of the fuel and oil systems, to in- 
sure that there is no harmful vibration, and 
to give the engine itself further time to work 
itself in. Finally the airplane is looked over 
and checked by the officers under whose 
supervision the various parts of the over- 
haul have been accomplished. 

Then the airplane goes on the line for 
flight test. Here any errors in alignment, 
balance, and general functioning are finally 
found by actual test and corrected. The 
plane is flown again and again until it is 
satisfactory as an airplane in all respects. 
During this time it is impossible to avoid 
getting a certain amount of dirt and oil on 
the plane. The final coat of finish is con- 
sequently not applied until after the com- 
pletion of flight tests, and when the airplane 
is delivered to the operating units it is spick 
and span in appearance and known to be 
sound throughout. 

Few naval officers, even those who are in 
aviation, who have not been connected with 
modern overhaul work, realize how careful 
and thorough a job of reconditioning can be 
done. Most officers do know, however, that 
accident statistics in the Navy show that the 
work is well done, and that the necessary 
technique and knowledge is increasing. It 
has to increase, for new materials, requir- 
ing familiarity with new processes, are con- 
tinually coming into use. A few years ago 
duralumin was unknown and cadmium plat- 
ing had not been applied to aircraft. The 
use of welding is widespread in airplane de- 
sign, particularly with chrome molybdenum 
steel, but the welds must be made with 
extreme skill, for there is no excess factor 
of safety to fall back on. Today the use 
of duralumin sheets covered with a thin 
layer of aluminum is commencing, which 
will necessitate further increases in repair 
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technique to keep pace with the new ma- 
terials. The anodic process for protecting 
duralumin from corrosion is being adopted 
and stainless steel is finding a wider ap- 
plication. Shop equipment and tools must 
also keep up with commercial developments 
outside of the Navy. Tungsten carbide 
drills, semi-automatic hand tools, mechani- 
cal drawbenches, and many forms of spe- 
cial equipment make it possible to do work 
that previously was out of the question, and 
make possible a greater output of work. 
Special tools and machines are developed 
at San Diego that eventually find a commer- 
cial application. 

At San Diego there are an average of 
more than fifty airplanes going through the 
shops simultaneously in various stages of 
major overhaul. There are thirteen differ- 
ent types of airplanes being worked on in 
the shops at the present time. About forty 
engines of five different types are simul- 
taneously in the engine overhaul shops. In 
order to accomplish this work, it is neces- 
sary to specialize the men into forty-four 
different shops. Many of these shops are 
again specialized within themselves, as in 
the necessary division between wooden- and 
metal-wing repair. 

All of this work, including the upkeep and 
maintenance of shop tools and equipment, 
planning, scheduling, estimating, keeping 
track of progress, shop storerooms, super- 
vising, transportation, testing, clerical work, 
obtaining of material, development work of 
all sorts, and all the other auxiliary func- 
tions, is done by a complement of about 
five hundred enlisted men, five commissioned 
officers, and two warrant officers. The tour 
of duty for enlisted men is two years, ex- 
tended in a few special cases. Leave and 
the average amount of illness reduces the 
effective complement to less than 450 men, 
out of which must come supervisors and 
overhead of all sorts. The sort of lost time 
that is unavoidable in military organizations 
reduces each man’s working time to less than 
thirty-five hours a week. 

From the nature of the work that is 
accomplished, it is clear that the men must 
be specialized on their jobs. The man who 
has been taught how to control the tempera- 
tures of the heat-treatment baths for dura- 
lumin, and to support the work in the elec- 
tric furnaces so that it will not warp during 
treatment, cannot be readily replaced by a 
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man who has been installing complex pars 
in a certain type of fuselage, and the 
metal worker who has been splicing mej 
wing beams cannot be expected to shog 
trouble on a lathe that is out of commissigg 
The full two years of duty is barely 





to enable a man properly to perform }is 
own particular job or operation. The ex. 


perience that he gains is valuable, but itis | 


only a limited sort of experience. After 
two years at the San Diego Air Station, , 
man who is an accomplished fabric stitcher 
and who knows all the intricacies of them. 
chine with which he works, must be sent 
to sea where the chances are that no stitch. 
ing is ever done ; or another, who has learned 
to weld chrome molybdenum tubular fuse 
lages, goes to a squadron operating plane 
that do not even have fuselages. 
Conversely the station, for a replacement 





metal-shop foreman, receives a chief wh 
has been in charge of operating planes ina 
squadron. The turnover of labor is appall- 
ing. Not even the full two years of shor 
duty is available in most cases, for there was 
a turnover of more than 100 per cent a 
San Diego during the past year. A labor 
turnover of 50 per cent would put a com 
mercial concern on the rocks, and make the 
supervisors gray-haired. 

The repair stations have somehow mat- 
aged to do their work under these con 
ditions, and to do it creditably. They 
could continue to do it in the same manner 
in the future if it were not for certain chang- 
ing conditions that have been foreseen which 
give rise to problems that are still unsolved 
Perhaps the most important of these is the 
fact that naval aviation is still expanding 
rapidly. The five-year construction program 
authorized by Congress will be completed in 
another year. The Battle Fleet, which is 
served by San Diego, has been largely al 
ready cared for in this program. The num- 
ber of airplanes throughout the Navy, how- 
ever, is being increased, and those same aif- 
planes must be overhauled and reconditioned 
somewhere. The outlying stations are now 
being built up with suitable airplanes, but 
already the facilities of San Diego are being 
called upon to overhaul airplanes for Pearl 
Harbor and the Asiatic Fleet. San Diego 
has not quite been able to take care of the 
requirements of the fleet alone in the past 
two years. The services of outside contrat 
tors and the shifting of work loads to other 
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stations are resorts that have already had 
to be used. Both methods of taking care of 
the excess of work are unsatisfactory. 

Civilian contractors will do the definite 
items of work specified in the contract, but 
no more, unless the contract is modified ac- 
cordingly. No contract can be drawn up 
covering the work found necessary on over- 
haul, because the nature of the work can- 
not be foreseen until a portion of it has 
been completed. Unless contracts are drawn 

in so general a way that the costs would 
be prohibitive to the Navy, the Navy will 
be the loser in the thoroughness of the work 

formed. 

The time element is of extreme impor- 
tance in a military organization, and particu- 
larly so in short-lived airplanes. An air- 
plane out of operating service means not 
only a loss in availability for operation, but 
a loss due to approaching obsolescence. 
When the five-year program is completed, 
there will still not be enough spare and re- 
serve airplanes to put operating airplanes 
out of commission long enough to accom- 
plish the overhauls at civilian plants, or to 
accomplish other than minor transfers to 
distant naval stations, not to mention the 
transportation charges and the work loads 
on the other stations. 

The five-year program, moreover, will not 
complete the expansion of naval aviation. 
There is no question but that the addition 
of new carriers to the fleet will necessitate 
a further increase in the number of air- 
planes, and it is probable that additional 
planes will be needed for the program of 
cruiser building. The published policy of 
the Navy Department is to develop the ap- 
plication of airplanes to all types of surface 
ships. So far the application has been made 
to battleships and cruisers alone, and the ex- 
tent to which airplanes can be put on board 
even those vessels is far beyond what has 
already been accomplished. Additional air- 
planes can be put to sea in far greater num- 
bers than heretofore, even without the ad- 
dition of new surface ship tonnage to the 
fleet. It is reasonable to believe that this 
will be done as fast as tactical and strategi- 
cal considerations can absorb the additional 
planes. 

_ The surface ships—even the great Lex- 
mgton and Saratoga—cannot possibly take 
care of the major overhaul of their own air- 
planes. Neither space nor man power is 
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available. The most that they can do is to 
carry spares of the major assemblies, such 
as wings, landing gears, control surfaces, en- 
gines, etc., compactly stowed in the small 
spaces that will be available; and to replace 
damaged parts with these spares, accumu- 
lating the damaged material for overhaul 
elsewhere. A real major overhaul cannot 
be accomplished on a combatant ship, and 
nothing less is acceptable for reasons of 
economy of both life and material. 

Even a new design of carrier cannot be 
expected to take care of the overhaul of its 
own airplanes. We are already so limited 
by the provisions of the Washington treaty, 
and may be still so further limited by the 
London treaty, that it is imperative that 
every bit of available space on new carrier 
designs be put into stowage for operating 
airplanes. Space for spreading out disas- 
sembled airplanes and for the necessary shop 
equipment is not legitimate on combatant 
carriers. A double penalty would be in- 
curred in the living, messing, and berthing 
space and tonnage for the additional per- 
sonnel to accomplish the overhauls, and the 
designers are hard put to find space for the 
operating personnel on carriers as they are 
now conceived. 

Relief must be sought in several direc- 
tions. The aviation repair facilities of the 
Medusa, the Vestal, and such general fleet 
repair vessels, can be expanded, but not to 
any considerable extent without interfering 
with the other functions of those ships. 
Aviation fleet repair ships, designed solely 
for that purpose, can eventually be built, 
but they are a long way in the future, 
will cost a great deal of money, and will 
require a large overhead in naval ratings 
other than aviation to operate them. The 
effectiveness of such vessels as compared to 
a shore base will necessarily be low, due to 
their inherent limitations of space, trans- 
portation, accessibility to supply markets, 
testing facilities, etc., but they appear to be 
an eventual necessity for reasons other than 
taking care of part of the total work load. 

Meanwhile the necessity for increasing the 
output of existing overhaul bases is already 
upon us. Much can be done at San Diego 
and elsewhere in expansion of output. With 
the short tours of duty of the enlisted work- 
men and the tremendous labor turnover, far 
less can be done than if trained men could 
be retained to make use of their training. 
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The use of civilian labor to replace the 
enlisted personnel has been suggested. Un- 
less the total enlisted force of the Navy is 
substantially increased, this will be an ulti- 
mate necessity. The objection that the en- 
listed personnel would lose valuable train- 
ing is easily met by the fact that their 
training in a modern overhaul base is neces- 
sarily so specialized that it is of little value 
elsewhere—even of little value in any other 
job on the same base. There are, however, 
other better-founded objections, such as that 
desirable shore billets for enlisted person- 
nel would be eliminated, and that legislation, 
with increased cost to the naval budget, 
would be necessary. It appears that the in- 
creased cost can hardly be avoided. More 
and older airplanes can scarcely be over- 
hauled at a reduction in total cost. 

In the meantime, two partial solutions 
have been suggested that would consider- 
ably ease the situation. One of them is to 
extend to three years the shore duty of the 
enlisted personnel at the overhaul bases, and 
to four years or more the shore duty of the 
key personnel—shop supervisors and high- 
ly specialized chief petty officers whose du- 
ties require an unusual amount of experi- 
ence. The other is to make use of the 
sixteen-year men by reénlisting them for 
duty on their station, either making them 
extra numbers so as not to unduly retard 
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promotions, or recalling them to active 

in the Fleet Reserve. These measures woyij 
make it possible to develop methods thy 
would expand the output of work now ob 
tained, instead of dissipating time and e. 
ergy in going over old ground with new anj 
untrained personnel. The rate of outpy 
will naturally increase with total experience 
but its rate of increase would be consider. 
ably accelerated by making fuller use of 
what experience exists. These suggestions 
also have the merit of being the least e. 
pensive palliatives that can be applied 
viewed from the very practical standpoint 
of dollars and cents. 

The airplane overhaul bases take 
pride in the part that they have had in & 
tablishing the enviable record for safety en 
joyed by aviation in the Navy, and in th 
economical manner in which they have done 
their work. Under no circumstances can 
their standards of workmanship be lowered 
Their work, which is done under difficulties, 
is increasing, and can be expected to increase 
in the future. Either more money or more 
men with which to do that work must even- 
tually be forthcoming. In the meanwhile, 
minor changes in policy will go far to e- 
able them to keep up, and to retain the well- 
merited confidence that the aviators in the 
fleet have in the condition of their over- 
hauled engines and airplanes. 
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PLANES OF VF-1B FLYING IN LINI FORMATION 
The wing tips are about five feet apart. 
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The Navy Cruises Inland 


By LiEuTENANT L, E. Genres, U. S. Navy 


were represented at the 1929 National 
Air Races at Cleveland by Fighting 
uadron One, the “High Hats,” from the 
U.S.S. Saratoga. The flight of this squad- 
ron from San Diego to Cleveland and return 
over some 5,000 miles of country new and 
strange to all the pilots was a demonstra- 
tion of the efficiency and mobility of the 
aerial arm of the Battle Fleet. The detach- 
ment, under the command of Lieutenant 
Commander Homer C. Wick, U. S. Navy, 
consisted of eighteen Boeing fighters, three 
Sikorsky amphibion transports with a per- 
sonnel of twenty-one naval aviators, three 
aviation pilots, and nineteen mechanics. The 
squadron carried its baggage and light spare 
parts and was self-maintained throughout 
the flight. 

From start to finish, the squadron logged 
1400 motor hours with only one forced 
landing due to motor trouble. The planes, 
loaded to full capacity with fuel and bag- 
gage, were landed in strange fields at alti- 
tudes as high as 7,200 feet above sea level 
with only one crack-up. Throughout the 
flight, the press and the public showed a 
most gratifying interest in the squadron and 
the naval aviation service. This was evi- 
denced by the huge crowds which awaited 
our arrival at each scheduled stop and the 
mass of favorable publicity given the 
squadron in the newspapers of the cities 
visited. That large inland sections of the 
country have but slight knowledge of the 
Navy’s aéronautical organization was 
demonstrated by the invariable first ques- 
tion: “If you fliers belong to the Navy, why 
do you have wheels on your planes?” 

Not until August was it announced that 
VF-1 would make the flight and the sched- 
uled date of departure was August 19. This 
allowed only two weeks to make the many 
preparations necessary to moving such a 
large number of planes en masse across the 
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continent; and in addition, the regular em- 
ployment schedule for this period was car- 
ried out. Refueling arrangements were par- 
ticularly important as a delay of only five 
minutes per plane twice each day would re- 
sult in a loss of two hours for the squadron. 

Because the flight was to pass over sec- 
tions of the country which seldom, if ever, 
have an opportunity to become acquainted 
with our naval air forces, it was necessary 
to make advance arrangements to insure a 
proper spread of information concerning 
the squadron’s route, its personnel, and 
equipment. The planes and motors re- 
quired careful checking over and a few 
planes needed a change of motors. 

By Saturday, August 17, all preparations 
were complete, and a final review was flown 
for the Commander, Aircraft Squadrons. 
Early Sunday morning advance parties took 
off in two of the amphibions, one for Tuc- 
son, Arizona, and the other for Midland, 
Texas, to have all in readiness for an ex- 
peditious refueling at those points. The 
time of departure had been set for 6:00 a.m. 
Monday, but, due to a delay in the delivery 
of certain important mail (the expense 
funds), the start was not made until noon. 
The remaining transport was given a fifteen- 
minute start ; and at twelve o’clock the eight- 
een fighters taxied from the line, took off 
in two nine-plane divisions, and four hours 
later landed at Tucson, Arizona, for the 
night. 

By taking off at 4:30 a.m. and making 
exceptionally fast time in refueling at El 
Paso and Midland, Texas, the squadron 
caught up with the original schedule and 
arrived at Dallas 5:30 p.m., accomplishing 
a flight of 860 miles in eight hours in the 
air. The next day, a thirty-knot tail wind 
blew us out of Texas and across Oklahoma 
to the “Hat Box” Field at Muskogee in less 
than two hours. The favorable wind held 
and by one o’clock the squadron was on the 
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ground at Kansas City. During the night 
the wind shifted to the west and the fol- 
lowing morning an average ground speed 
of 140 miles per hour was maintained to 
Scott Field, Belleville, Illinois, where the 
squadron refueled. From there to Fair- 
field Air Depot at Dayton was only a mat- 
ter of three hours. 

Leaving San Diego on the nineteenth and 
due at Cleveland at 2:00 p.m. on the twenty- 
fifth, we had allowed a two-day leeway for 
bad weather. Encountering nothing but the 
fairest of weather, we found ourselves in 
Dayton, only 190 miles from Cleveland, with 
two days to spare. This time was spent 
in scrubbing down the planes, checking 
motors, and removing the spare wheels and 
auxiliary gas tanks which were to be stored 
there until our return from the races. On 
Saturday morning the entire squadron took 
the air for formation drill, after which the 
nine “High Hats,” a nine-plane acrobatic 
team, took off to rehearse their stunt pro- 
gram (see p. XXXVIII). 

This consisted of taking off in a nine- 
plane vee-of-vees formation, closing the dis- 
tance between planes to about fifteen feet 
as soon as the planes were off the ground. 
The group made one circuit of the field to 
gain altitude, then dove along the line of 
observers and pulled up to perform two suc- 
cessive nine-plane loops. A steeply banked 
turn was made at the end of the field and 
the formation returned along the line, the 
leader of each three-plane section flying up- 
side down with the other planes of the sec- 
tions closed in as usual. At the end of the 
field the leaders slow-rolled right side up. 
The formation did a tight reversement by 
sections and came back with all nine planes 
executing a slow roll in unison. On the 
next pass all nine planes slow-rolled on to 
their backs and crossed the field in this posi- 
tion, still retaining the vee-of-vees forma- 
tion. Then the sections came up into a line 
of columns over the center of the field and 
went into a three-barreled “squirrel cage.” 
In this maneuver each plane chases the one 
next ahead around a loop, the three planes 
in each section being equally spaced around 
the circle. On the third time over the top, 
each plane does an Immelman turn and dives 
into a loop, thus reversing the rotation of 
the squirrel cage. Three times over the top 
again, and the leaders straighten out and 
the vee of vees is rapidly reformed. This 





was followed by a standard three-way strg. 
ing attack on an imaginary target in frog 
of the observers on the field. Rendezyoy. 
ing quickly, the division circled the fg 
and looped to a landing. 

The next move was to break out six fo, 
foot lengths of light manila line and lag 
the planes of each section wing to wig 
Thus fastened together, the division to 
off in the usual vee formation and made; 
number of passes over the field, shifting fop. | 
mation from vee of vees to echelon of yeq 
to division echelon to line and to divisign 
vee. The show was ended by looping th 
nine planes in vee-of-vee formation siij 
lashed together, after which the formation 
landed. Even the Army pilots watching y 
from the field admitted that it was a goo 
show, and coming from them, we considered 
that praise indeed. 

These acrobatics, though they may souni 
and appear spectacular and unnecessarily 
hazardous, are really only a combination ¢ 
maneuvers which are used almost daily i 
the regular training of fighting plane pilots 
That they are not dangerous for a comp 
tent combat pilot was proved on one oce 
sion when a section leader’s motor cut ow 
while the entire formation was in invertel 
flight. This pilot, followed by the two planes 
of his section, righted his plane and all thre 
spiraled down to a formation landing in th 
center of the field. 

Sunday morning, the squadron moved 
to Lorain on the shores of Lake Erie, about 
fifteen miles from Cleveland. There w 
were to be met by the Assistant Secretary 
of the Navy for aéronautics, Mr. David It 
galls, and the Chief of the Bureau of Aér 
nautics, Rear Admiral Moffett, whom the 
squadron was to escort into Cleveland. I 
was in landing at Lorain that the only crack 
up of the flight occurred. A short, rough 
field, no wind, and a pilot attempting to lani 
a little too short resulted in wash-out for 
the plane and a broken jaw for the flyer 

While the mechanics from the amphibions, 
which tucked up their wheels and landed 
in the lake, were removing the wreck from 
the field, three planes carrying the Assistatt 
Secretary and his party landed. At 1: 
p.M. the squadron, now minus one plane aad 
headed by Mr. Ingalls’ group, took off and 
proceeded out over Lake Erie and along 
the shore toward Cleveland. This wa 
probably the first time that a Navy fighting 
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plane squadron had ever maneuvered over 
any of the Great Lakes. Although it was 
fresh water and our squadron took pride in 
being accredited shellbacks, it looked like 
the sea and we felt quite at home. 

At 1:59 p.m., the formation was in posi- 
tion 4,000 feet over the eastern end of the 
Cleveland airport and started a dive to pass 
low in front of the crowded stands. This 
was our big moment for which we had flown 
2,500 miles. Exactly at two o’clock, our 
scheduled time of arrival, the squadron 

in front of the grand stands where 

000 people were massed along the side 
of the field. Pulling up in steep climbing 
turn, the squadron put on a show of wing- 
and-tail formations while the Navy an- 
nouncer, Lieutenant Chourre, explained our 
maneuvers to the spectators. After twenty 
minutes, the squadron landed, and, through 
billowing clouds of dust, found its way to 
the Navy area. 

While the stunting division was standing 
by to take the air again at 4:20 p.m., the 
commanding officer returned from a con- 
ference with Mr. Ingalls and we were in- 
formed that it had been decided that there 
would be no formation acrobatics by the 
service units at the air races. The squadron 
was rather disappointed, but orders were 
orders, and we taxied out at four o’clock 
determined to at least show the crowd some 
of the most precise formation flying and 
maneuvering that they had ever witnessed. 
The two divisions performed cross-over 
turns and reversements from various forma- 
tions, and much to our surprise learned, 
when we landed, that the crowded stands 
had been as thrilled by these maneuvers as 
we had hoped they would be by our acro- 
batics. Cross-over turns and reversements, 
which are simply expeditious means of 
turning a large formation in the air, were 
considered by the spectators as complicated 
evolutions fraught with the danger of cer- 
tain collisions only narrowly avoided. This 
exhibition seemed to please the ever-chang- 
ing crowd so much that it was repeated 
daily throughout the race meet. 

The next day Colonel Lindbergh arrived 
at the field and, unannounced, walked into 
the Navy headquarters. The field directors 
soon learned of his presence and he was 
whisked up to the announcing stand to be 
introduced to the multitude. He returned 


an hour later in company with Mr. Ingalls 
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and our commanding officer. After a short 
consultation the Colonel departed, and on 
the following day a wildly enthusiastic 
throng was electrified by the announcement 
that “Colonel Charles A. Lindbergh is now 
taxiing down the field and is about to take 
the air leading a section of the Navy ‘High 
Hats.’” The preceding evening the com- 
manding officer and the writer’s section, 
Lieutenants Kivette and O’Bierne, had met 
Colonel Lindbergh at a secluded landing 
field in the vicinity of Cleveland and there 
we had demonstrated to him our particular 
technique in formation stunting. Then he 
led those two delighted young naval aviators 
into the air for practice. His very real abil- 
ity as a combat and stunt pilot was amply 
demonstrated by the facility with which he 
took an unfamiliar plane and, after a re- 
markably short time for practice, flew and 
stunted it with a smooth sureness of hand 
that many pilots never attain. From then 
until the close of the races Colonel Lind- 
bergh, leading this section of Navy planes, 
put on a daily exhibition of formation 
stunting which was easily the leading attrac- 
tion of the race meet. 

Wednesday afternoon the nine “High 
Hats” showed Cleveland “the rope stunt” 
for the first time. Since our final review 
at San Diego this had taken the fancy of 
the news writers and had been given promi- 
nence in all the accounts of the squadron’s 
activities since we had left the coast. But 
there were those who doubted that we had 
ever really done it. To confound these 
skeptics, the ropes were shortened to thirty 
feet and the planes lashed together in sight 
of the spectators. Taking off in a cross 
wind the division went through all the 
scheduled maneuvers and landed with only 
one rope parted; (this happening when a 
plane hit a rut on taking off). Only once 
did the nine “High Hats” have an oppor- 
tunity to display their full program of for- 
mation acrobatics. This was at Columbus 
where the division gave an exhibition on 
Governor’s day at the Ohio State Fair. 

Friday the Navy pursuit race was run off- 
There was some surprise manifested at the 
slow time, 127 m.p.h., made by the winner of 
this event, especially as some of the planes 
made single laps in time varying from 140 
to 160 m.p.h. The “race” was really con- 
ducted as a spectacle rather than as a speed 
test. Our motors had brought us all the 
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way from San Diego and we were depend- 
ing on them not only to take us back but to 
carry us through a strenuous schedule of 
gunnery exercises after we returned. For 
these reasons it was considered of prime im- 
portance to conserve our motors rather than 
subject them to the grueling strain of a full- 
out, 100-mile race. It was an exciting race 
to watch, nevertheless. Fifteen planes en- 
tered and they were always well bunched 
at the home pylon where the pilots opened 
them up and fought for places on the turn. 
The crowd received their money’s worth of 
thrills and we saved our motors for more 
important work. 

The Navy was also represented at the 
races by the new all-metal dirigible which 
was promptly nicknamed “the tin balloon.” 
The Los Angeles sailed (see pp. XXXVII 
and XLII) over the field and demonstrated 
something really new when a plane took off 
from the ground with a passenger, hooked 
on to the dirigible, transferred the passen- 
ger, and brought another back to the earth. 
After accomplishing this feat the Los An- 
geles was moored to her mooring mast 
especially erected for her, stayed overnight, 
and departed for Lakehurst the following 
morning. 

On Tuesday, September 4, the squadron 
started the return flight to San Diego. 
Leaving Cleveland in fair weather and pro- 
ceeding to Chicago, then to St. Louis, and 
on towards Kansas City, the squadron en- 
countered a violent storm which forced it 
to the ground at Jefferson City, Missouri. 
There again the value of our amphibions 
was demonstrated when the pilots, being un- 
able to find the small river-bottom field in 
the heavy rain, rolled up their wheels and 
landed in the Missouri River. 

In the face of low hanging clouds and 
driving rain the planes took off for Denver 
early the following morning, stopping at 
Kansas City and Goodland, Kansas, for gas. 
For many days our arrival in Denver had 
been widely advertised and the Governor of 
Colorado had declared the day a state holiday 
in honor of naval aviation. We, therefore, 
felt it incumbent on us to make every effort 
to arrive in Denver on time. But between 
Goodland and Denver, just as the planes 
were entering the foothills of the Rocky 
Mountains, a terriffic electrical storm was 
encountered which forced the squadron to 
abandon its course and seek safety on the 





ground. The first division made its Way ty 
Colorado Springs, while the second division 
a half hour behind, went down in variog 
small fields along the route. Next mori 
the squadron was rendezvoused at Coloraj 
Springs and, with the able guidance of, 
local pilot, finally made its way through th 
fog-enveloped, mountainous country f 
tween Colorado Springs and Denver, arriy. 
ing late in the afternoon in a pouring rain 
Rain, snow, and low-lying clouds held th | 
squadron on the ground in Denver for fo 
days. As soon as the weather cleared th 
long-awaited and enthusiastically advertise 
aérial show was put on for the hospitabk 
citizens of Denver and the convention of the 
United Veterans of the Spanish War, 
Leaving Denver in the gathering dusk the 
squadron proceeded to Cheyenne, where a 
overnight stop was made. It was decidediy 
make the flight from Cheyenne to Sa 
Diego, a distance of 1,100 miles, the follow 
ing day. At four o’clock in the morning 
two hours before sunrise, pilots and me 
chanics were on the field attempting to start 
the cold motors. The ground was froze 
solid and during the night ice had formed a 
the wings and tail surfaces of the planes 
After much hard cranking the motors were 
finally started and warmed up, and the 
planes took off and headed for the snow 
covered Laramie Mountains just at sunup 
Three and one-half hours later, the forme 
tion had crossed the high barren plateaus 
and the lofty snow-capped peaks which lie 
between Cheyenne and Salt Lake City, 
From Salt Lake City, the flight went south 
to Las Vegas, Nevada, over the mountains 
and desert country of southern Utah. Leavy 
ing Las Vegas the planes made good time t0 
Oceanside just north of San Diego, where 
the squadron was ordered to rendezvous. 
Despite the length of the flight and the e& 
tremely hazardous nature of the country, 
the squadron arrived at the field in Oceat 
side within twenty minutes of the scheduled 
time, with the exception of one plane which 
had been forced by failing oil pressure to 
land at Palmdale in the Mojave Desert. 
Taking off from Oceanside the planes 
closed up in wing-and-tail formation 
headed for North Island. About five o'clock 
they dove down to pass the home hangat, 
broke formation, and landed. The Battle 
Fleet’s first and most extensive inland cruist 
was finished. 
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-An Elementary Description of the “Water- 
Recovery”” Method of Obtaining 
Ballast for an Airship 


By LIEUTENANT COMMANDER J. C. Arnop, U. S. Navy 


must maintain equilibrium, or ap- 

proximately so, for efficient operation 
and control. While running submerged a 
submarine does not burn a quantity of fuel 
but uses the energy stored in its electric 
storage batteries for propulsion. Hence, 
only minor adjustments of ballast are nec- 
essary. However, when the submarine has 
emerged it burns fuel not only for surface 
propulsion but also for recharging its elec- 
tric storage batteries. In order to retain 
diving trim, ballast (water) is admitted to 
its tanks to compensate for the weight of 
fuel burned, lubricating oil consumed, refuse 
thrown over the side, etc. 

An airship before taking off, weighs off 
just as a submarine does when making a 
stationary dive. But once in the air the 
main engines of an airship are used for 
propulsion and fuel is consumed. To date 
gasoline is the fuel principally used by all 
airships and the only fuel used by our one 
rigid airship, the Los Angeles. Just as a 
submarine must maintain equilibrium while 
submerged for efficient operation and con- 
trol, so must an airship while under way. 
As gasoline is used, if no compensation is 
made, an airship will become lighter and 
lighter. For a while, by keeping it pointed 
down by the head, a constant altitude 
(analogous to depth for a submarine) can 
be maintained, but at a loss of speed and 
an increase of fuel consumption. And 
finally it becomes imperative to make adjust- 
ments of the trim in order to have any con- 
trol whatever. 

The simplest method to adjust for the 
loss of weight (fuel consumed) is to release 
sufficient of the lifting gas to the atmos- 


A ‘oust maintai running submerged 


phere. Using round figures, 1 gal. of gaso- 
line weighs 6 Ibs. and 1,000 cu. ft. of helium 
will lift 60 Ibs. or 10 gal. of gasoline. Hence, 
if 1,000 gal. (6,000 Ibs.) of gasoline is 
burned it will be necessary, in order to com- 
pensate for this loss of weight, to valve 
100,000 cu. ft. of helium. When once 
valved helium cannot be recovered. And 
with the scarcity and the present cost of 
helium such losses are prohibitive during 
extensive operations. Furthermore, helium 
is obtainable only in certain localities and 
must be shipped and stored at the airship 
bases. 

Hydrogen is relatively inexpensive and 
can be easily produced anywhere, where 
there is a small supply of ferrosilicon and 
caustic soda. Hence it is not of particular 
moment whether hydrogen is valved to the 
atmosphere or not. This could best be ex- 
plained by a hypothetical case. Consider 
the Los Angeles inflated with helium pre- 
paring for a cruise out 2,000 miles, fuel, and 
return. On the way out, fuel, 24,000 Ibs. 
by weight, was consumed. If compensation 
was made by valving helium, 400,000 cu. 
ft. of helium was valved. It would there- 
fore be necessary to have an equal amount 
of helium on hand to take into the gas 
cells of the ship if she were to take fuel in 
order to start her return flight with as much 
gasoline as she put out with. A volume of 
400,000 cu. ft. of helium would involve 2,500 
cylinder containers weighing 150 tons, or 
four carloads. 

If the Los Angeles had been inflated with 
hydrogen for the same cruise, caustic soda 
and ferrosilicon totaling only twenty tons, 
less than a carload, would have been re- 
quired to give her the amount of hydrogen 
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she had valved and no compression into 
transporting cylinders would have been nec- 
essary. 

The above has been offered to point out 
the imperative need of some method to pro- 
vide ballast in lieu of the fuel consumed 
where helium is used as the lifting gas. 
(“Blau” gas or an equivalent will not be 
discussed because the safety obtained by the 
use of the inert helium would be offset by 
an inflammable fuel gas.) Hence the United 
States, the possessor of practically all the 
helium known in the world, developed 
“water recovery” to its present stage. Some 
experimenting had been done in Europe but 
the development of a practical “water re- 
covery” was made in the United States. 

If on some cold winter morning you will 
look at the exhaust pipe of your automobile 
immediately after starting up, you will see 
drops of water running from it. That 
water comes from the exhaust gases of your 
motor. If your exhaust pipe were coiled 
several times around your car and you be- 
gan driving through the cold air a steady 
stream of water would run from the end of 
the coil—water amounting to as much as the 
gasoline running to your carburetor. That 
is “water recovery” as adapted to the motors 
of an airship. 

If you burn 100 Ibs. of gasoline you burn 
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a mixture of 1,600 Ibs., as 15 lbs. of air an 
required to burn 1 Ib. of gasoline, 
1,500 Ibs. of air will provide 350 Ibs, of 
gen and, with average weather condit 
10 Ibs. of water vapor. The 100 ths g 
gasoline will provide the 15 lbs. of hyd 
Two particles of hydrogen will combine wi 
one particle of oxygen. The unit Weigh: 
of hydrogen is | and that of oxygen 16; 
so the two particles of hydrogen wei 
2 plus the one of oxygen weighing 16 hay 
formed a particle of water weighing 18; th 
water formed therefore equals 9 times the 
weight of the hydrogen available, or 9Xjj 
(weight of hydrogen) = 135 Ibs. Adding 
10 lbs. for the water vapor originally in th 
mixture gives a result of 145 lbs. Ther. 
fore, after combustion there will be in 
exhaust pipe 145 Ibs. of H,O which om 
be collected if condensed. It is not ne 
essary in an airship to continue the cooling 
to condense the entire amount but it is @ 
deavored under average conditions to co 
dense sufficient to produce water in amout 
equal to the weight of fuel consumed, there 
by keeping the ship in continual equilibrium 
A general description of the arrangement 
of the water-recovery apparatus install 
on the Los Angeles should make a few points 
clearer. The exhaust gases in two exhats 
pipes from the engines’ two exhaust man 
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folds are led up through the top of the 
engine car and join into a common riser. 
Here is connected an atmospheric exhaust 
controlled by a valve in order that the con- 
denser may be cut out. The riser, made 
of steel, is well finned and leads to the upper 
condenser header. By the time the gases 
reach the condenser the temperature is re- 
duced to about 900°F. which is a safe tem- 
ture for aluminum. The gases then pass 
through the tubes of the condenser. There 
are ten rows of tubes, 45 tubes in each row. 
The tubes are 1 in. in diameter and 5 ft. long, 
the metal being .02 inches thick. The 
tubes at each end are pressed into headers 
made of cast aluminum which serve to 
change the direction of the exhaust approxi- 
mately 180° every five feet. After passing 
through the lower row of tubes the gases, 
holding water in suspension, pass upward 
and through a baffled separator which 
gathers the water which then flows by grav- 
ity to a stowage tank within the ship while 
the gases pass to the atmosphere. Another 
drain is connected to the low point of the 
lower header to allow free water present to 
run off. This drain joins the lead from the 
separator. To prevent freezing of the water 
in cold weather, alcohol is introduced into 
the water lines. The flow of alcohol is con- 
trolled according to the temperature. It is 
also necessary to partially screen the con- 
denser with cloth in very cold weather. 

The temperature within the exhaust mani- 
fold at the engine is about 1,600°F. It has 
been stated that the temperature of the gases 
when entering the condenser is about 900°F. 
or a drop of 700°F. in ten feet of travel. 
It is interesting to note then that fifty more 
feet of travel are required to reduce the 
temperature from 800°F. to about 95°F., at 
which temperature the water obtained will 
equal in weight the fuel consumed. The 
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curve submitted clearly shows the drop in 
temperature according to the distance the 
exhaust travels. This curve is not exact 
for the apparatus on the Los Angeles but 
it is a typical curve. At the lower tem- 
peratures the specific heat of the gases is 
many times greater than at the higher tem- 
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peratures, caused by the latent heat of con- 
densation, and the difference between the 
gas temperature and the air temperature 
reduces progressively as the gas tempera- 
tures drop. 

Although the water recovery as at present 
developed will make water, it is not entirely 
satisfactory. Not only is the weight con- 
siderable, but the air resistance is high. 
Consequently speed is reduced, fuel con- 
sumption increased, and the cruising radius 
reduced accordingly. It is hoped and ex- 


pected that improvements will be made in 
the not so very distant future. 
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Chinese Provincial Names 
By LIEUTENANT W. A. P. Martin, U. S. Navy 


tom to name the towns and countries 

after some hero or race, or after some 
distinctive feature of the terrain. We have 
Athens for a goddess; Rome, Alexandria, 
Constantinople, Petrograd or Leningrad, 
Washington, and San Francisco, for men; 
and England, Scotland, France, Belgium, 
and Normandy for the race that dwells 
there. As for Ireland it is not certain 
whether the people named the country or 
the country the people. A friend of mine 
once told me that on the old maps, Scot- 
land was Scotia Minor and Ireland, Scotia 
Major. Paris takes its name from the tribe 
of Parisii, who inhabited the region round 
about Lutece, the ancient name of the town 
where Paris now is. London owes its name 
to features of the countryside, to Ilyn, a 
pond, and dinas, a hill. 

In China, however, where men count for 
little and women for less (until they are 
grandmothers), towns and provinces derive 
their names from their location relative to 
a great river or lake, or to a chain of moun- 
tains, or to the sea. 

In China also the manner of describing 
one location in respect to another is peculiar. 
Our words “left,” “right,” “in front of,” 
and “behind” are often replaced by the car- 
dinal directions: north—pe, south—nan, 
east—tung, and west—si. When pointing 
out an object in a room, for instance, we 
should say that it is in front of, or to the 
right of the table ; the Chinese says that it is 
to the north of the table or against the east 
wall. . 

This system of speech is used in naming 
many of the provinces as well as the two 
well-known cities, Peking (be djing), North 
Capital, and Nanking, South Capital. 

In order to appreciate the force of Chinese 
provincial names we must first fix the posi- 
tion of the three great rivers of China, which 

1In Kubla Khan’s time Tartar influence named 
Peking Cambulac or City of the Great Khan. 


LT EUROPE and America it is the cus- 
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are from north to south, the Hwang iy 
the Yangtze Kiang, and the Si Kiang ¢ 
several ranges of mountains, and of one ip. 
portant lake. 

The Hwang Ho, or Yellow River, whi 
now empties into the Gulf of Pechili, som 
distance to the west of Chefoo, less than; 
century ago flowed into the Hwang Hai, 
Yellow Sea, at what is now twelve hour 
steaming distance to the northward of th 
mouth of the Yangtze Kiang. 

The Yangtze Kiang (Blue River), 
Yahngzee Djang, as it is pronounced, the 
greatest of the rivers of China, flows through 
the heart of China from Tibet to the Ye 
low Sea. In the south there is the Si Kian 
or West River, which is important as 
navigable stream. Though it forms th 
boundaries of no territories, it affords a 
excellent means of communication for pi 
rates and others between the sea and th 
provinces of Kwangtung and Kwangsi. It 
flows parallel to the northern boundary of 
Tonkin, French Indo-China, and _ finally 
empties between Macao on the south, ani 
Hong Kong, a lofty island to the north 
east. 

Canton is situated above the mouth of the 
Si Kiang as is Shanghai near the mouth 
of the Yangtze—about sixty miles from the 
sea. It is the capital of Kwangtung, o 
which the word Canton is a corrupt pronut- 
ciation. 

About eight hundred miles up the Yangtze, 
a hundred miles above Hankow and Wr 
chang, there is a great lake called Tungting 
which connects with the Yangtze to the 
north. At the head of this lake is Changsha 
(Long Sands) where there are usually 
American and foreign gunboats present to 
exercise a quieting influence in the town and 
the province of Hunan. 

Three hundred miles to the north of 
Tungting Lake are the Fui Nui Shan (ot 
mountains) which extend in a general east 
and west direction south of Shansi. In 
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mediately to the west of this range is an- 
other, the Tsing Ling Shan. Between the 
two is the very important Tungkwan Pass 
which affords passage from Central China 
into the north, to Mongolia and beyond. 

In the western part of Shantung is the 
Tai Shan or Great Mountain range, which 
runs north and south. Tai Shan is sacred 
as the birthplace and final resting place of 
Kung Fu Tze or Confucius. 

Armed with the foregoing bits of infor- 
mation, the Chinese puzzle easily resolves 
itself. In the old days of the empire the 
territory south of the Yangtze used to be 
called Kiang Nan or “South of the River.” 
This territory extended from the sea west- 
ward to Tungting Lake. Being of unwieldy 
size it was split up into two provinces : Tche 
Kiang Nan or “On the Coast South of the 
River” and Kiang Nan Si, or “South of the 
River West.” The Nan having been dropped, 
we have the present provincial names 
Chekiang and Kiangsi. The latter province 
is bounded on the west by Hunan, or “South 
of the Lake,” hu, the word for lake, re- 
ferring to Tungting Lake. 

To the north of this lake and extending 
along the north bank of the Yangtze is the 
province of Hupeh or “North of the Lake,” 
in which province Hankow is situated. 
North of Hupeh but south of the Hwang 
Ho is Honan, “South of the Ho,” ho being 
another name for river. Still to the north 
of Honan is the province of Shansi or “West 
of the Mountains,” the mountains being 
probably the sacred Tai Shan. To the north- 
east of Honan and jutting out into the sea 
toward Chosen or Korea is Shantung or 
“East of the Mountain,” east of the Tai 
Shan. On the north coast of Shantung are 
Weihaiwei and Chefoo where the British 
and American Asiatic fleets base in the sum- 
mer, the latter at Chefoo. 

Between Shantung and Honan and to 
the northward is the province of Chihli or 
“Direct Rule,” sometimes called Pechili or 
“North Direct Rule.” Peking is in this 
province, the capital of most of the em- 
perors, whence the name Pechili. 

Returning to the middle west, we have to 
the west of Shansi the province of Shensi 
whose name in Chinese means “West of 
the Pass,” the pass in question being that of 
Tungkwan above mentioned. It may be in- 
teresting to note that Shensi is pronounced 
like Shansi by the Chinese but with a differ- 





ent tone. It is only spelled differently jg 
Latin characters to make a distinction fg 
Europeans. To the south of Shensj fig 
Szechwan, the largest province in China apj 
the richest in grains and minerals of all th 
eighteen provinces. It takes its name frog 
sze, four, and chwan, river. The four river 
are the tributaries of the great Y, 

Kiang which rises in the Tibetan highland 

The three southernmost provinces fron 
the sea westward are Kwangtung or “Th 
Broad East,” in which is Canton ; Kwangy, 
“The Broad West;” and Yunnan or “Th 
Cloudy South.” 

Of the remaining five provinces of th 
eighteen, three have names compounde 
from principal cities or prefectures, Of 
these, Kiangsu (in which are Shanghai and 
Nanking) was named for Kiangning, the 
ancient name of Nanking, and for Suchoy, 
West of Kiangsu is Anhwei, which lies both 
north and south of the Yangtze, between 
Honan and Kiangsu. It was named for its 
chief prefectures. Kansu, in the extrem 
northwestern part of China extending to 
ward eastern Turkestan, was named for the 
cities Kanchow and another Suchow. 

Kweichow or “The Precious District” is 
the high-sounding name of the province in 
western China, between Szechwan and 
Kwangsi, on the northwest and southeast, 
respectively, and Yunnan and Hunan on the 
west and east. It is one of the most mou- 
tainous and unproductive parts of Chima. 
Perhaps this name was given as the Greeks 
named the Furies “the Gracious Ones” and 
the Black Sea the “Hospitable Sea,” for the 
sake of propitiating the evil spirits which 
are rife in the land. 

The last of the eighteen provinces has the 
best name—Fukien or “The Happy Estab 
lishment.” This province lies on the coast 
between Chekiang and Kwangtung. Init 
are the ports of Amoy and Foochow. 

We have seen that bodies of water ant 
mountains, both of which have a close ft 
lationship to feng-shui, or “wind 
water” (which are at the base of the Taoist 
geomantic superstitions) have largely deter 
mined the choice of the names of the prov 
inces of the old Celestial Empire. Of west 
ern hero worship as manifest in the nomet- 
clature of towns and countries of Europe 
and America, there is none. In China its 
the sage, not the warrior, who is honored— 
and not the man but the principle. 
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The Navy and the Merchant Service 7 
Behalf of Amity 


By LizuTENANT Hanson W. Batpwin, U. S. Naval Reserve 


had not yet been born and the world 
was still a pleasing puzzle, the earth’s 

first naval officer took command of a group 
of armored soldiers crowded in the open 
hull of an oar-propelled galley, and ven- 
tured on the waters in the world’s first war- 
shi 

A century or more, perhaps, before this 
unknown admiral created the beginnings of 
naval power, tiny galleys, rowed swiftly by 
half-naked crews, stole from headland to 
headland, skirting the shores of mysterious 
oceans and flirting with unknown dangers 
for the sake of the cargoes they carried; 
“ivory and apes and peacocks,” sandalwood 
and spices and all the opulent offerings of 
a bountiful world whose natural yield was 
yet untaxed by the greedy hand of man. 

“As it was in the beginning, is now and 
ever shall be.” Economic laws have forever 
decreed that naval sea power shall be ante- 
dated by commercial sea power, that the 
former is conceived, born, and nourished 
through the growth of the latter, that navies 
exist primarily because of sea-borne com- 
merce and that commerce can exist and 
grow because of navies. 

In spite of this interrelation of two an- 


Pi. ago, when the word “navigation” 


‘cient maritime institutions, a lack of co- 


hesion and codrdination between the serv- 
ices and even feelings of misunderstanding 
and jealousy have been the rule rather than 
the exception. Such feelings have probably 
existed since the days when our thirteen 
Colonies first banded together to form a 
nation. They were accentuated with the 
disappearance of the privateer and reached 
a head with the advent of modern warfare, 
when the convoy system first placed large 
numbers of merchant vessels under the di- 
rect command of naval officers. They 
have continued in both post-war Navy and 


merchant fleet, to the detriment of the com- 
bined mission of both, the furtherance of 
America’s sea power. These misunderstand- 
ings are, fortunately, not momentous; they 
are but petty irritations or jealousies born 
of trivial incidents, rivalries where there 
should be but harmony. 

It should be a cause for chagrin to both 
services should such conditions continue to 
exist now that both America’s Navy and 
her merchant fleet are occupying positions 
close to world primacy. The frank airing 
of differences and the admission of faults 
are the only remedies. This article is in- 
tended as the precursor of what it is hoped 
will develop into a frank discussion between 
the two services that will lead to better mu- 
tual understanding. 

In the Navy, particularly among the 
younger officers like myself, I have noticed 
that whenever the merchant marine is 
thought of at all there goes with the 
thought an air of tolerant superiority. 
Because of the advantage of a Naval Acad- 
emy education and the social position which 
graduation insures, many officers seem to 
feel that the officers and crews of merchant- 
men are inferior creatures, and that the 
only seagoing ship worthy of note is a man- 
of-war. Because they have had the advan- 
tages of a good education and can handle 
the intricacies of the English tongue with 
more correctness, many youthful officers 
and some mature ones look down upon the 
officers and men of the merchant service, 
not only socially and mentally, but profes- 
sionally. 

Such an attitude does discredit to the offi- 
cers who adopt it. In this day of the fast- 
turning printing press, many of the men 
who bring our cargoes from the Orient and 
the West are self-educated; a few of them 
to a greater extent than the narrow, pro- 
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fessional training of the naval officer per- 
mits. In this day of the palatial passenger 
liner, many a master mariner and chief offi- 
cer is more adept, from long practice with 
gushing passengers, at small talk and social 
niceties than the most accomplished gallant 
who ever signed the hop liberty list in the 
rotunda of Bancroft Hall. But all this is 
beside the point. In the teeth of a North 
Sea gale or in the grip of an Adriatic bora 
or Indian monsoon, the mastery of the sea 
goes not to him who knows the art of sip- 
ping tea, nor to him who can best describe 
the details of the Battle of Marathon. 

In proportion to numbers, the merchant 
marine can probably offer considerably more 
skilled navigators than can the Navy. This 
is primarily due to the fact that in the mer- 
chant service all licensed deck-watch officers 
must be navigators; i.e., the officer of the 
deck is required to do a share of the “day’s 
work” which is ordinarily done in the Navy 
in its entirety by the navigator alone. Thus 
during all his career at sea, the deck officer 
in the merchant service actually navigates 
his ship, whereas in the Navy an officer may 
be assigned to navigation duty only once or 
twice in his professional career. There may 
be, and usually are, long intervals in the 
naval officer’s life when he does not even 
take a sight. 

In seamanship, the Navy is probably 
slightly superior, although many officers of 
the merchant marine will question such a 
statement. It is undoubtedly true that the 
“old timers” in our merchant fleet are far 
more skilled in the intricate art of ship 
handling than is the average naval officer. 
But the younger officer in the merchant 
marine, due to the changing customs of the 
sea, and the amount of “red tape” attend- 
ing the departure or arrival of ships in port, 
is given very little chance to learn practical 
ship handling unless he serves under an 
exceptional “skipper” and on the ships of 
an unusual line. On the other hand, the 
Navy, with its maneuvers in formation and 
its frequent seamanship exercises, gradually 
develops officers who are skilled in ship 
handling. 

Lines of professional demarcation could 
be drawn ad infinitum with arguments to 
show that the weakness of the one service 
may be the strength of the other. 

But perhaps the results desired in this 
article can be obtained more quickly by de- 
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scribing briefly life and methods aboard, 
typical merchantman, a 21,000-ton 
ger-freighter engaged in the South Amen. 
can trade, aboard which I recently shippe 
as a quartermaster. The trip proved a rey 
lation to me, and I believe that simi, 
knowledge of the conditions confront 
officers in the merchant marine and a be. 
ter understanding of the lives they leaf 
would go far toward promoting more ami 
cable relations between the naval and th 
commercial servers of the sea. 

Living my life as a quartermaster, I went 
back to my midshipman days: scrubbing jp 
a bucket, eating “chow” from a linoleum. 
covered mess table while seated on wooden 
benches, scrubbing paintwork or “ 
ing” as it is called in the merchant service, 
“caulking off” on a hatch cover, and in gen 
eral following the hard but somehow allur. 
ing life of a seaman. One old companion 
of “Crab Fleet” days was missing; for the 
hammock a narrow iron bunk was substi 
tuted which was well populated with other 
creatures besides myself. 

I soon found that running ships with al 
of Uncle Sam’s resources back of yous 
a far different thing from running ship 
backed by private capital; that naval ships 
are cleaner than vessels of the merchant 
fleet; that the men of the merchant service 
do far more actual physical work ina 
shorter time than do the men of the Navy, 
but do not do it as thoroughly; that dis 
cipline in a merchantman is very lax com 
pared with discipline on a man-of-war; that 
less attention is paid to the crew’s welfareia 
the merchant service; that pride in the ship 
which is so much a part and parcel of naval 
life is to a great extent lacking in th 
merchant service; that merchantmen spent 
far more of their time at sea and conse 
quently their officers and men are engaged 
far more in strictly professional duties than 
is the case with naval personnel; and that 
therefore the knowledge of the merchant 
marine is knowledge practically acquired, 
whereas the knowledge of the Navy # 
knowledge more or less theoretically a 
quired from books. 

The upper decks of this 21,000-ton ship, 
the crew’s quarters, and various other comr 
partments, were cared for by the three 
quartermasters (who also stood a watch if 
three on the bridge), who cleaned the 
bridge, the flying bridge, and other miscella 
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neous places, and by the boatswain and his 
mate and fourteen sailors, “A.B.’s” and “or- 
dinaries.” Aboard a naval vessel similar 
cleaning spaces would have been assigned to 
at least a hundred men. The entire crew, 
including the steward’s department, num- 
bered less than three hundred men. A naval 
yessel of similar size would be manned by a 
crew of approximately one thousand. The 
crew of a merchantman is limited in size not 
only because of lack of space for accommo- 
dations due to great cargo holds and pas- 
senger staterooms, but also because of econ- 
omy. 

In this connection, the penurious policy 
of many ship owners, who force ships which 
are sadly in need of overhaul to run month 
after month without repair, is a serious 
blow to the morale of officers and crew, who 
are continually harassed by efforts to effect 
repairs which really require shore attention 
and the leisure of an overhaul period. 

The chief mate acts as executive officer 
of the ship and upon his shoulders falls 
much of the burden that in the Navy would 
go to the captain. In addition, in some ships 
where there is no first mate, he stands a 
watch, always the four to eight, morning 
and evening. In vessels which have a first 
mate in addition to the chief mate, the lat- 
ter does not stand any watches and devotes 
all of his time to executive duties. He is 
responsible for the work of the deck de- 
partment and for all its equipment, and 
transmits his orders to the deck force 
through the boatswain. Coming into or 
going out of port, he takes his station for- 
ward in charge of the ground tackle and the 
forward mooring lines. In some vessels he 
is in general charge of the unloading or 
loading of cargo, with the second mate in 
active charge of the after holds and 
the third mate of the forward holds. 
It can be easily seen that a conscien- 
tious chief mate fully earns his rather 
meager pay. 

The second mate always stands the after- 
noon watch and midwatch. He is in charge 
aft when coming into or leaving port. He 
is also generally charged with the care of 
the navigating equipment, although practice 
differs on various ships. The third mate 
stands the eight to twelve watch morning 
and night, and takes his station at the en- 
giné-room telegraph when getting under 
Way, 
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At sea, the three watch officers’ duties are 
limited entirely to watch standing, which 
includes the navigation of the ship during 
the course of their watch. When off watch 
they are free to follow their inclinations, 
except, of course, in emergencies. They 
work, therefore, eight hours out of the 
twenty-four, just as do the sailors and 
petty officers of the deck force. The third 
mate starts off the navigation day by taking 
a forenoon sun sight, which he follows up 
with a sight for noon latitude. The second 
mate sometimes helps to check the noon 
position and takes an afternoon sun sight, 
and the chief mate takes star sights, night 
and morning, when available. Many offi- 
cers in the merchant service still use the 
old “Time Sight,” although many now em- 
ploy the Marcq Saint-Hilaire method. Any 
method which will yield a correct result is 
permissible. The results are always checked 
by the captain and are usually very accurate, 
Radiocompass bearings are used frequently 
and many of the officers of the merchant 
service are cognizant of each new “wrinkle” 
in the art of navigation. 

The frequent watches do not give the 
officer in the merchant service much time or 
opportunity to exercise leadership or super- 
vision over the men. In fact he rarely at- 
tempts to do so except in connection with 
those with whom he is thrown in contact 
on watch, for his duties do not call for it. 
Unlike the division officer in the Navy, who 
is responsible for a certain portion of the 
ship’s cleanliness and upkeep and is given 
the leadership over a certain number of 
men with which to accomplish this result, 
the officer in the merchant marine is not 
generally responsible for the cleanliness or 
upkeep of the ship, unless he happens to be 
the chief mate, in which case he has the 
responsibility for the entire portion assigned 
to the deck force. Discipline and cleanliness 
suffer as a consequence. On the passenger- 
freighter, the crew spaces in general were 
fairly clean, but the heads and washrooms 
were filthy. The discipline was very lax; 
many of the crew were drunk, regardless of 
working hours, during much of their stay 
in port; a number of them were drunk at 
sea from smuggled liquor, and once or twice 
one or two of the petty officers were drunk 
on duty. This slackness in discipline, com- 
bined with the apparent lack of pride of 
the great majority of the crew in their ship 
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and the roving tendency of the average 
“A.B.,” who jumps ship whenever he feels 
like it, are to my mind, the worst features 
of merchant marine life. 


The passenger-freighter on which I 
served was actually steaming at sea about 
four and one-half weeks of the six weeks’ 
time required to make the round trip from 
New York to Rio de Janeiro, Santos, Mon- 
tevideo, and Buenos Aires. Other mer- 
chant vessels spend an even greater propor- 
tion of their time at sea. Practically all the 
officers who hold “tickets” or licenses have 
followed the sea as man and boy and have 
spent the largest part of their lives actually 
on the oceans, without the diverting, though 
professional, interludes of shore duty of the 
naval officer. 


A few of the merchant officers of today 
have been made from junior officers, men 
usually from schoolships who have not had 
the necessary experience to become officers. 
These junior officers perform much the 
same duties as junior officers in the Navy, 
but they are without a license, and they are 
expected to learn navigation and other 
duties by experience. The great teacher of 
the merchant service is experience, and it 
beats its insistent lesson into even the dull- 
est of heads. 


The stowage of cargo, which in olden 
days used to be such an important item in 
the education of a merchant officer, is now 
becoming more and more the specialized 
function of stevedoring companies and 
longshoremen. Only the smaller ships, or 
ships which touch unfrequented ports, re- 
quire their officers to give direct supervision 
to stowage and handling of the cargo. 


In general the organization below decks 
of the “black gang” follows the lines of the 
deck organization. The chief engineer is 
in absolute charge of the propelling equip- 
ment and all its appurtenances. He has 
much more authority and latitude than is 
accorded to such a position in the Navy. 
He is in reality “skipper” below decks, al- 
though he is of course subject to the cap- 
tain’s orders. A number of watch officers 
and junior officers stand watches below 
decks just as do the deck officers. 


The shortage of men is not as noticeable 
as in the deck force, but the quota is still 
below naval standards. The officer person- 
nel both above and below decks is limited 
in numbers as compared to the Navy. 


The engineering plants of many merchay 
ships, although not so modern as many of 
the Navy’s prides, are efficient and wel 
planned. The “black gang” in many yg. 
sels, however, is forced to struggle like th 
deck force to effect repairs while operat; 
which should be made during an overhay 
period. The close policies of many owners 
prevent maximum efficiency much of th 
time. 

In summation: the merchant marine per. 
sonnel is composed of officers and men wh 
have made the sea their almost constay 
livelihood since early youth. Their knowl 
edge is that unforgettable sort bred of lon 
and often bitter experience, and for this 
reason is certainly equal in certain branches, 
if not superior, to that acquired from books 
by naval personnel. Their defects are due 
not to inherent character weaknesses nor tp 
lack of “book larnin’” but to handicaps 
forced upon them by penurious owners, or 
the conditions in which they serve. 

To aid the Navy to a better understand 
ing of its comrades in the merchant service, 
I indorse heartily the suggestions sponsored 
by Mr. O. H. M. McPherson, contained in 
his article, “The Navy’s Relation to Com 
mercial Shipping,” in the March Proce 
Incs. I suggest as a supplement to the 
proposed course, study of the organizations 
and methods of merchant vessels, the duties 
and responsibilities of the various officers 
and members of the crew and similar data 
as outlined in the manual of the merchant 
service, Men on Deck, by Master Marine 
Felix Riesenberg. 

In conclusion let me stress once again the 
principal reasons for giving due respect and 
esteem to the merchant service and its per 
sonnel : 


1. The Navy exists primarily because o 
the existence of the merchant service. 


2. The officers of the merchant marine 
have lived their lives upon the seas; the 
ocean is their home more truly than in the 
case of the naval officer. Their professional 
qualifications and their ability as seamef, 
should not be misjudged nor sullied by the 
use of an occasional double negative or a 
incorrect grip upon a teacup. 

3. Running a ship with the resources of 
a government behind the engines is far dif 
ferent from running a ship with the specter 
of a tight-fisted owner of limited resouress 
stalking the bridge with the “old man.” 
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The Metal-Clad Airship 


By LiguTENANT C. V. S. Knox (C.C.), U. S. Navy’ 


HE conventional rigid airship has 
fabric-walled gas cells to hold the gas, 


cord nettings to restrain the gas cells, 
many wires and substantial longitudinals to 
give strength—as a beam has strength—and 
finally, an outer cover to give a streamline 
form and keep out the weather. Why not 
combine all these parts of the airship into 
a single piece of material, that is, a metal 
skin? Thus, weight would be saved, tedious 
wiring work would be saved, and weather- 
ing and replacement of the outer cover 
would be eliminated. Such was the reason- 
ing of the engineers of the Aircraft De- 
velopment Corporation of Detroit (now a 
subsidiary of the Detroit Aircraft Corpora- 
tion) in designing the metal-clad airship, 
which was ultimately built under contract 
for the Navy as the airship ZMC-2. 

At first glance the theoretical advantages 
of a metal-clad ship appeared tremendous, 
but many practical difficulties soon pre- 
sented themselves. How could an all-metal 
airship envelope be made gas-tight? How 
could the seams be made? Would it be 
light enough to be practical? Since the 
metal would be a continuous rather than 
an intermittent structure, how could it be 
supported while building? If it could be 
built, how could the air be removed from 
the hull to introduce the lifting gas? 

In working out these problems a definite 
design was finally evolved in a small air- 
ship, or blimp, of 200,000 cubic feet capac- 
ity; length, about 150 feet; and maximum 
diameter 50 feet. There was a metal skin 
about 0.01 inch thick, with five main frames 
inside of the metal skin to maintain the 
circular form and distribute the concentrated 
loads from the car, the handling lines, and 
the control surfaces ; and there were twenty- 
four light longitudinals and a number of 
intermediate frames, chiefly for support 
during construction and in the hangar. So 


* Navy Inspector during construction. 


much for the hull. In addition, there were 
eight sets of fixed and movable surfaces to 
give stability and control, with an enclosed 
all-metal car fastened close to the bottom 
of the hull to carry the twin engines and 
the crew. Inside of the metal hull were 
two rubberized fabric bags, called ballonets, 
which by being filled with air under pres- 
sure would maintain pressure within the 
entire hull as necessary during flight. 

After an especially thin gage of aluminum 
alloy sheet had been procured, the next prob- 
lem was the development of seams. Hand- 
riveted seams were made and tested, and 
found to have satisfactory strength. Since 
even a ship as small as this would require 
several million rivets, it was an economic 
necessity to develop an automatic machine 
to make the seams. The automatic riveting 
machine, as finally designed and used, op- 
erated much like a noisy sewing machine— 
it “stitched” along at the rate of a foot a 
minute—joining two sheets of metal by three 
rows of rivets about the size of ordinary 
pins. No punching or drilling of the sheets 
was necessary. The rivet material in the 
form of three wires was fed into the ma- 
chine, the wires punching their own holes 
before being headed up. The final step in 
making the seams was to paint the slightly 
opened edge with a sticky solution, which 
crept into the joint and made an effective 
gas-tight seal. 

After much calculating, the “fat cigar” 
shape was reduced to a mathematical curve 
from which the codrdinates of any points 
could be calculated. From these, “patterns” 
were developed in the form of curved strips 
running transversely around the envelope. 
The method of construction finally used was 
to build the ship in two halves, starting 
with a small ring at each end and hanging 
it from the hangar roof so that the axis of 
the ship was vertical and the construction 
work was done from the floor. The curved 
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strips were first riveted end to end and 
wound on a spool to such a length as would 
encircle the ship once. This strip was un- 
wound from the spool as it was riveted 
to the part of the ship previously built. 
After a complete strip was riveted, the en- 
tire assembly was hoisted a foot or two 
higher and the process repeated. As the 
section of the hull grew larger, the riveting 
machine was mounted on a circular track on 
the floor so as to travel completely around the 
ship. (See p. XLI.) Finally, the two 
halves of the ship were completed with the 
longitudinals and structural rings riveted 
inside of each half. Then the problem was 
to tip these halves up to a horizontal posi- 
tion and joint the flimsy edges together. 
Imagine trying to join two huge sections of 
stove pipe, each about seventy-five feet long 
and fifty feet in diameter and weighing hun- 
dreds of pounds! The two circumferences 
were exactly equal, but on account of the 
flimsy nature of the material when not under 
pressure, the two ends were out of round 
and the irregularity occurred in different 
parts of the circumferences. Finally, after 
much work, the halves were clamped ex- 
actly together and the closing seam riveted— 
with one man working inside and another 
man outside. Although apparently flimsy, 
the thin metal skin is very strong when the 
airship carries pressure. A man with soft 
shoes can walk on top of the hull, or in- 
side on the bottom, without doing any dam- 
age. As many as seventeen men have en- 
tered the bottom manholes and been at work 
at one time inside, on the bottom of the 
ship. 

The next problem was inflation. After 
the hull had been completed, a heavy gas 
(CO,) was introduced into the bottom— 
blowing the lighter air out of the top. When 
the air was reduced to a negligible amount, 
the light lifting gas (helium) was introduced 
at the top—blowing out the heavy CO, from 
the bottom. As a final stage the CO, was 
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removed from the mixture of helium 
passing through an especially designed an 
built scrubbing apparatus. An amusingj, 
cident, although serious at the time, hg 
pened when the scrubber was first turned 
on. It was found that the scrubbing go. 
tion became so hot as to produce Steam 
which would enter the airship, finally ¢pp. 
densing into some unwanted water balla 
The difficulty was finally overcome by sloy. 
ing down the scrubbing operation and 
ing a large number of ice cakes in the seruh 
bing solution. 

Meanwhile, the car had been finished and 
attached and the engines tested out, so that 
the ship was ready for its first flight. After 
watching the construction work from th 
first two-foot ring to the completed airship 
it was an inspiring sight when the ship was 
first moved from the hangar. The test pilot 
gave a few curt orders to the ground crew 
and the new airship floated out of the 
and soon flew away from the field on is 
maiden flight. 

After a number of trial trips to check 
various features of the design, the ship was 
flown to the Naval Air Station, Lakehurst, 
New Jersey, where it is being subjected t 
long time trials as an experimental unit. 

As an engineering development, the con- 
struction of this ship has proved thata 
metal airship hull can be built at least m 
a small size; that it will hold gas remark 
ably well; and that with due precaution the 
necessary pressure for safe operation cal 
be maintained. However, handling under 
all conditions of weather, effect of com 
tinued vibration on the strength of the metal 
and tightness of the seams, necessity for 
local repairs, and means of making such 
repairs—all these must be checked to deter 
mine the final worth of the present expefr 
ment and to indicate what further posse 
bilities of future development are justifiedin 
this interesting new type of airship com 
struction. 
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Courtesy Lieutenant C. V. §. Knox (C.C.), U. S. Navy 
STERN HALF OF ZMC-2 DURING CONSTRUCTION 
This ship was built in two halves, starting with a small ring at each end and hanging it from the 
hangar roof with the axis of the ship vertical. Note riveting machine on circular track in lower 
left-hand corner. (See page 742) 
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Courtesy Navy Department, Washington 


THE U. S. FLEET SORTIE, HAMPTON ROADS, PRIOR TO THE REVIEW BY FORMER 
PRESIDENT COOLIDGE 


The aircraft carrier Langley is in the foreground. 
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The Formation of Ice on Aircraft 


By LIEUTENANT V. O. Capp, U. S. Navy 


the fact that ice formation on planes 

seldom occurs. It does, however, be- 
come a menace in individual cases and a 
complete account of its occurrence is most 
desirable. Such an account will help the 
meteorologists to issue a timely warning and 
the pilots to foresee the indications in time 
to avoid the danger; and it may also open 
the way towards its technical control or pre- 
vention. 

In ordinary commercial air transportation*® 
cases of ice formation are not frequent; 
but in altitude flying and transoceanic or 
other long-distance flights it occurs more 
frequently, since it becomes necessary at 
times to fly through extensive cloud areas. 
However, there have been cases where regu- 
lar transport planes have had to land or seek 
different levels in order to avoid this danger, 
which occurs not only in fog or cloud flying, 
but also while flying through rain falling 
from a warm to a colder strata, and where 
the temperatures are freezing or just below. 

In January of this year the Bureau of 
Aéronautics authorized upper-air soundings 
by plane at the Naval Air Station in Seattle. 
Since that time the writer has sought to 
make these as regularly as possible, under all 
weather conditions, in an effort to deter- 
mine actual flying conditions in that region 
and to obtain weather information in 
general. Ice formation in some form was 
encountered eighteen times out of a total of 
sixty flights. A complete record of each 
flight was obtained from an aérograph on 
the plane, recording temperature, pressure, 
and humidity at the time of the ice forma- 
tion. Surface conditions were recorded at 
the field previous to the take-off. 

In fog or clouds when the temperature 
was freezing or below, an ice coating was 
formed by the subcooled water droplets con- 
gealing as they struck the leading edge of 
the wings, struts, propeller, etc., the tem- 


~~ 
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AA ite iat that ice experts emphasize 


perature of which was likewise below freez- 
ing. It is necessary, however, to discuss in 
more detail the nature of the deposit. When 
the temperature was —5° C. or lower, this 
ice deposit was similar to the ordinary frost 
on a cold winter morning. It is formed 
through sublimation and consists of fine ice 
crystals having a needle or flaky appearance, 
which arrange themselves in the direction of 
flight. This type of deposit scarcely affects 
the maneuverability of the plane, and causes 
no trouble by changing the characteristics of 
the propeller or air foils. It never became 
thick enough so that the increased load 
necessitated a landing. It would form when 
the cloud was very thin and may be even un- 
noticeable. The relative humidity would be 
between 50 and 90 per cent and the altitude 
was usually 7,000 feet or above. 

When the temperature was from 0°C. to 
—3°C. the droplets became larger, and 
would strike the plane and run together be- 
fore congealing, thus forming a solid ice 
coating or glaze on all exposed parts. This 
deposit has a bad effect upon maneuver- 
ability. It increases the weight, destroys 
the profile, and decreases the lift. The 
motor begins to lose its r.p.m., the air speed 
drops, and the plane begins to fall. All this 
happens in less than a minute, the ice form- 
ing almost instantaneously, and shortly there- 
after the plane becomes unmanageable. The 
height at which this occurred was between 
3,000 and 6,000 feet, and usually in a cumu- 
lus or cumulo-stratus cloud, more often the 
latter, which was supersaturated in regard to 
ice. Each time the hygrometer registered a 
relative humidity of 100 per cent. 

It is impossible to say how far a plane can 
fly through a subcooled fog or cloud. Some- 
times we were able to fly for fifteen or 
twenty minutes and come out above the 
cloud without hindrance. At other times 
very shortly after entering the base of the 
cloud, the ice would form with violent sud- 
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denness. The following table will illustrate 
when the ice formation in a cloud or fog is 
most likely to occur: 








Tempera- 


ture =n §* =]* 2° —3° —5° —6° —19° 
Ice forma- 

tion rime 1 2 4 1 
Frost forma- 

tion 4 2 3 1 





From these figures it may be seen that 
frost occurs most frequently with tempera- 
tures around —5°C. and ice aroun 
—2°C. Frost, therefore, occurs with the 
lower temperatures and usually with the 
higher stratiform clouds, while ice is more 
frequent in the lower stratus and cumulus 
clouds. The conclusion is, that, when the 
temperature approaches the above values, 
flying in that region becomes especially 
dangerous. However, as said before, under 
almost identical conditions, ice may occur 
or it may not. 

In the writer’s opinion there is one ele- 
ment or property besides subcooling re- 
sponsible for the probability and suddenness 
of ice formation; i.e., the frequently strong 
supersaturation with regard to ice. The 
cloud or fog is not only subcooled but 
supersaturated in addition. At negative 
temperatures with which we are concerned, 
the supersaturation is easily computed as 
the difference between the observed relative 
humidity and that to be expected in case of 
saturation over ice. If a plane should meet 
with such supersaturation, ice or frost for- 
mation would occur, and we are probably 
justified in regarding the amount of the 
supersaturation as a measure of flying possi- 
bilities. Subcooling and supersaturation 
are common in temperatures below zero; but 
the intensity may vary. In the winter the 
stratus cloud may sometimes reach the 
ground, still the visibility may be sufficient 
to permit flying. Under such conditions the 
supersaturation extends from the ground up 
and the danger of ice formation is always 
present. 

The danger of flying through super- 
saturated layers is increased if the plane and 
ice coating have a lower temperature than 
the surrounding air. To illustrate this we 


may cite an example from the cloud theory. 
If an ice crystal from a cold layer falls 
through a warmer but supersaturated cloud, 
then amorphous ice is deposited very rapidly 
on the crystal. 


It is believed that in this 
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way the large hail stones may be explaing 
Thus, instead of an ice crystal, we assume 
a plane passes from a cold to a warme 
supersaturated layer; at such time an jp| 
tensive or even catastrophical ice format | 
is possible. One may ask if the plane dog | 
not assume the temperature of the Surround. 
ing air very quickly, especially the all-mety 
planes? The answer is: First, that th | 
changes in elevation take place so rapidly as | 
to make a certain lag in the temperatyp | 
unavoidable; and second, the ice coating | 
acts as a powerful insulator. This js ap | 
parent from the heat conduction coefficients | 
of aluminum and ice: aluminum .34 to 4 
ice .0057, .005, .0023 (depending on th 
nature of the ice). 

The conditions just described may occur 
(1) during flights in surface inversions with 
fog and (2) when the plane descends froma 

,cold to a warmer supersaturated layer, 

From the data obtained in sixty altitude 
flights by the writer, inversions aloft are not 
common ; but during the winter they ocr 
frequently near the surface, and have been 
found up to 8,000 feet. In each case wher 
the ascent was made through a stratus cloud 
layer, an inversion was found at the top 
of the clouds, which were normally even and 
well defined. As stated before, the danger 
of ice formation becomes a maximum where 
these inversions occur and where the tem 
perature is favorable. 

Sleet will not lead to ice formation, but 
falling rain that hits the plane and freezes 
may affect the maneuverability. The 
amount of the deposit, however, depends 
upon the time the plane remains in the rai, 
seldom exceeding a limited amount. 

It is of vital importance to the pilots of 
mail and transport planes, whose routes lead 
over mountains, to become familiar with the 
conditions of ice formations in order t 
avoid them before it is too late. The danger 
ous conditions may be recognized ani 
avoided by locating an ordinary thermon- 
eter on a strut where it is visible to the 
pilot. 

In making these flights we landed eath 
time shortly after encountering ice or rime 
formation, and on two occasions it was 
necessary. After landing, ice still adhered 
to the wings and struts, sometimes being one 
half inch thick. Frost formations never i- 
terfered with the flight, and had usually dis 
appeared by the time we landed. 
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Airship Engines 


By LIEUTENANT T. G. W. Settte, U. S. Navy 


airship engine in existence today is 

the Maybach. In the early years of 
development of the rigid airship* on the 
shores of Lake Constance, Count Zeppelin 
realized the fundamental need of a trust- 
worthy airship engine, designed and de- 
veloped solely to meet the particular needs 
of his new type of vessel, and consequently 
he formed, under the leadership of Dr. Karl 
Maybach (senior), a Zeppelin subsidiary to 
prosecute engine development. As in the 
case of any such task, there were many 
rocks and shoals along the road of this de- 
velopment in the years that followed. But 
the performance of the Maybachs, as well as 
that of the vessels which they drove during 
the thousands of hours of acting as eyes for 
the High Seas Fleet and on bombing raids 
during the World War, must have been 
keenly gratifying to the old count. The 
practically perfect performance of the latest 
model of this engine, in the great voyages 
of the Graf Zeppelin, is well known to 
everyone. 

Up until the war it was not surprising that 
there was only one engine development for 
airships, since the Germans were the only 
nation building these craft and the Zeppelin 
Company was the outstanding group so en- 
gaged in that country. However, since the 
war, both the British and ourselves have 
built and operated airships, and it is indeed 
surprising that neither has yet perfected a 
power plant. True, the British only em- 
barked seriously on engine development 
specifically for airships at the time that the 
present ships, R-100 and R-101, were 
authorized, and they deserve every praise 
for their courage and perseverance in in- 
stalling the Beardmore compression ignition 


; x only fully developed and tried 


* In this article “airship” will be used in the 
sense of the large rigid airship; nonrigid airships 
(blimps) are radically different in their power 
plant requirements, and to date have successfully 
utilized engines designed for airplane use. 


engine in their R-101 ; the time was too short 
fully to realize their hopes for this engine. 

The particular requirements which an air- 
ship engine must meet may be listed as 
follows: 

(1) Reliability and durability—These 
must be manifested by ability to be run 
continuously for days at a time; the running 
times between overhauls must be reckoned 
in thousands of hours, instead of in hun- 
dreds. 

(2) Low specific fuel consumption.— 
The fuel load in an airship is large compared 
to the whole engineering department weights 
and, therefore, low specific fuel consump- 
tion is relatively a more important consider- 
ation than engine weight itself; a lower 
specific fuel consumption will pay for 
heavier engines after a few hours under 
way; low fuel consumption steps up the 
inherently large cruising ranges and sea- 
keeping ability of the airship. 

(3) Low specific weight.—Contingent 
however upon (1) and (2). 

(4) Availability of full astern s.hp.— 
Preferably internally reversible rather than 
by gearing and absolutely necessary for 
maneuvering the ship for reasons analogous 
to those requiring reversibility in surface 
vessels. 

(5) Absolutely positive and quick ma- 
neuverability—For same reasons as in 
surface vessels. 

(6) Best propeller speeds are about 
1,000 r.p.m.—Engine speed should not be 
much above this, unless gearing is dictated 
from other considerations, as in our new 
airships (where engines are inside hull and 
an outboard bevel-reduction gearing is 
used), and even then the gear ratio should 
be kept to a minimum. 

(7) Engine must cool properly while 
ship is maneuvering, that is, at no or small 
air speeds. 
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(8) Must be safe, especially from fire 
and destructive vibrations. 

(9) Repairs—Must be capable of hav- 
ing minor repairs and certain major ones 
performed under way. 

(10) Large unit horsepower ratings. 

Through some curious psychological twist 
most laymen, and many naval officers, seem 
to believe that it should be perfectly all 
right to use airplane engines in an airship, 
although these same persons would never 
think of recommending the use of a racing 
car engine in a transcontinental motor bus, 
nor destroyer type turbines in a battleship 
or a tramp steamer. The only cause of 
which one can think for the above curious, 
but very common, view is that both airships 
and airplanes “go to sea” in the air. It is 
believed that everyone is sufficiently familiar 
with the engine requirements of airplanes to 
recognize the absurdity of this contention, 
after pondering the airship engine require- 
ments listed above. It will be seen that the 
characteristics of the two types of engines 
are divergent on practically all points. With 
the further development of both types, this 
divergence gives promise of widening still 
more. 

The latest Maybach engines, such as those 
of the Graf Zeppelin and those to be used 
in our two new airship scouting vessels, are 
of 560-hp. rating (sea level) at 1,600 
r.p.m., with a compression ratio of seven 
to one. The engine is a 12-cylinder, 60-de- 
gree V-design, water-cooled, with aluminum 
pistons and crankcase, Maybach carburetor, 
and Bosch magnetos. All bearings in the 
engine are antifriction, the main and con- 
necting-rod bearings being roller. Fuel con- 
sumption of 0.45 Ib. per horsepower hour is 
realized. The Maybach carburetor is de- 
signed to function at will as a mixing valve 
for gaseous fuel, and the engine operates 
exceedingly well on such fuel. The weight 
of this engine, dry, but with its two-stage air 
compressor attached, is approximately 2,500 
pounds. The air compressor keeps two 
flasks, mounted under the engine, topped up 
to thirty atmospheres for starting. The 
starting air is routed through a distributor to 
the individual cylinders of one bank. 

Reversibility is obtained by having two 
complete sets of cams on the camshaft, an 
ahead set and an astern set. To reverse 


the engine, the throttle is closed and, just 
before the engine stops, the camshaft is 
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shifted longitudinally in its bearings, 4 
bring the other set of cams under the bus 
rod can followers; then the engine jg ip, 
mediately ready for a start in the oppogsip 





direction. 

Lubrication is not forced feed in the oop. 
ventional sense. Oil is supplied under pres. 
sure (to maintain flow) to the connecting. 
rod bearings, but once in these bearing 
centrifugal force and general oil mist ote 
vide for the lubrication of the remaining 
surfaces. The dry sump principle is use 
and a ventilating and cooling air flow is maip. 
tained through the crankcase. 

The Graf Zeppelin’s engines have run jy 
the neighborhood of 1,000 hours betwee 
overhaul, much of which time has been x 
full power, and without noticeable reduction 
in performance prior to overhaul. 

The Graf Zeppelin uses for a cruising fud 
a hydrocarbon gas of a specific gravity re. 
tive to air slightly greater than unity. She 
also carries a quantity of liquid fuel (® 
per cent benzol, 20 per cent benzine) for 
use during maneuvering (liquid fuel is mor 
certain for maneuvering the engine) and tp 
lighten ship when necessary under way. We 
do not anticipate using gaseous fuel in ow 
new helium ships. 

The only other engine “on the horizon’ 
at present which seems to give any promise 
of eventual evolution and development into 


‘ 


a reliable and serviceable power plant for | 


airships, is the British Beardmore compres 
sion ignition engine, which has been installed 
in their R-101. Accurate data on this engine 
are not available, but it is believed to b 
excessively heavy and to have many other 
shortcomings which only years of effort cam 
hope to overcome. However, as pointed out 
above, the British deserve much credit for 
attacking this problem and carrying forward 
the task of engine development to the point 
of obtaining an engine which they have used 
in one ship, however imperfect this engine 
may now be. 

Endeavoring to look into the future, al 
signs seem to point to the airship engine 0! 
the future being of a compression ignition 
type, using heavy oil fuel. The reasons li 
in the fundamental requirements for this 
service as laid down above, chief among 
which are reliability, low fuel consumption, 
and reduced fire hazard. The general line 
of airship engine development, it seems, 
must follow the same channel that the sub 
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marine engine passed through in evolving 
from gasoline to the Diesel type, and for 
analogous reasons. here are many analo- 
gies and similarities between airships and 
submarines both in ship handling and in 
engines. 

Another definite and necessary trend dis- 
cernible in the development of airship en- 
gines for the future is toward higher-pow- 
ered units. Airships themselves will with- 
out doubt expand in size very rapidly in suc- 
ceeding classes for many years tocome. In 
order to get the power required into these 
“bigger and better” ships, without incurring 
the undesirable features of a large number 
of low-powered units, we must have airship 
engine units of 1,000 horsepower and above. 
Even in our two airships now under con- 
tract, the use of four or five engines of 1,000 
to 1,100 horsepower would have been very 
desirable in place of the actual installation 
of eight 560-horsepower units, had such 
higher-powered engines been available. 

Following the above too brief discussion, 
certain conclusions and statements may be 
listed on the subject, as follows: 

(1) There is only one bona fide airship 
engine in the world today—the Maybach. 

(2) There is only one other apparently 
serious effort towards developing an airship 
engine—the British Beardmore compression 
ignition. 

(3) The airship engine is radically dif- 
ferent and serving in an entirely different 
“environment” from engines of other craft; 
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more particularly, it is different from an air- 
plane engine. It gives promise of diverging 
further from the latter. The airship engine 
and its environment are more analogous to 
submarine practice than to that of other 
types of craft. 

(4) The airship engine of the future will 
probably be compression ignition, heavy oil 
burning, of 1,000-horsepower rating and 
probably above, 1,000 to 1,500 r. p. m. at full 
power, and conforming to the other require- 
ments laid down in the beginning of this 
article. 

(5) It is rather disgraceful after a dec- 
ade of active interest in and experience with 
airships, that the United States has to use 
foreign engines in its airships. More dis- 
heartening still is the fact that there is ap- 
parently no serious effort here to even start 
the development of such a power plant. 
The development will require years, and 
probably an enormous amount of money and 
effort. The longer that we delay starting 
this development, the longer it will be natu- 
rally, until we get a serviceable engine, and 
the more costly will be the effort. Our 
manufacturers of other types of engines, 
who are probably technically qualified to un- 
dertake such work, show no apparent in- 
terest whatever. The long history of grief 
with our submarine engines is well known 
to naval officers, and we seem doomed to an 
even sadder future in regard to airships, the 
only alternative being to use foreign engines 
indefinitely. 
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The College, the Technical School, and the 
Naval Academy 


(See page 123, January, 1930, PRocEEDINGS) 


Captain Ralph Earle, U. S. Navy (Re- 
tired), President, Worcester Polytechnic In- 
stitute.—First of all I have to thank Com- 
mander Rossell for bringing out such a 
valuable study of engineering education, and 
I appreciate greatly having this informa- 
tion at hand in a form so readily usable. 
His article has put into concrete outlines the 
many problems that confront the technical 
school of today. As to one of these it is well 
to point out in the beginning that there does 
not appear to be any prospect of lengthen- 
ing the four-year course, as the great ma- 
jority of young men find it impracticable 
to stretch out their school time. The ne- 
cessity of obtaining the best practical 
education possible in four years seems to 
increase rather than diminish as the years 
go on. Over 50 per cent of our students 
must earn their living in whole or in part 
while attending college, a condition which 
makes it imperative to give them the best 
education possible in four years, and to 
make that education of a style which will en- 
able them in the shortest possible length of 
time to capitalize it. 


The discussion herewith of Commander 
Rossell’s article follows his general presen- 
tation of the subject and incorporates the 
various opinions of the staff of one of the 
schools he has chosen in his study. 


The mission of the Worcester Polytech- 
nic Institute, in particular, and of engineer- 
ing education in general is as follows: En- 
gineering education is primarily a training 
for leadership in industry and commerce. 
Its broader aim, however, is to develop in 
young men the qualities of character and 
personality, that they may give the highest 





service and gain the most desirable thing 
in life. In other words, we are now, and 
definitely propose to continue to be so ij! 
the future, a medium-sized—600 is th 
maximum enrollment—high-grade engineer. ’ 
ing institute. 

For our entrance requirements we depen § 
largely upon certificates of scholarship from | 
the headmasters of college preparatory | 
schools, without substantiating examin 
tions. There has been much discussion oj 
this system with the result that we feel such j 
entrance requirements are fair and ae} 
working out well and that the only chang, 
if any, that will be made in the near futur 
is to model after our Naval Academy ani 
require a substantiating examination in cer 
tain mathematical subjects and in English 
Such an arrangement may prevent the er 
trance of students who have been given u- 
deservedly high rating in school work and 
who are unfitted for our work. Certification 
is usually honest, however, and should tel 
much more fairly about a student’s cape 
bilities than can any set of examinations 
which may be devised, although the review 
necessary ig order to pass these examine 
tions may be an extremely helpful boon 
his college course. This review feature ap 
peals to me as the strongest argument for 
the substantiating examination. For the 
award of matriculation scholarships we do 
require all entrance examinations to k 
taken ; there seems no other way open. The 
one thing that possibly may be gained by 
substantiating examinations in certain sub 
jects is a reduction in the number of st 
dents failing to complete their courses. A 
lamentably small number do complete their 
work in the four years allotted, some 33.6 
per cent, while an additional 10 to 15 pe 
cent do eventually graduate in five or SX 
years, and these comprise in larger pat 
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those whose efforts to earn their living have 
deprived them of both the time and the phys- 
ical energy requisite to better their record. 

In the main, by special effort, it is at- 
tempted to weed out unfit students during 
their freshman or fourth-class year. Some 
success has resulted from certain standards 
for this period made arbitrarily in recent 
years, but it is exceedingly difficult to pre- 
dict a student’s eventual success whether 
he enters by certification or by examinations 
in whole or in part; and so satisfying en- 
trance requirements, while giving an indica- 
tion of ability, is not as good as the results 
of the first-year work. Naturally we do not 
wish to place emphasis upon that year as a 
probational year, because frequently stu- 
dents do not find themselves till years later, 
but, on the whole, it seems best to eliminate 
at the end of the first year those whose 
scholastic record and personal character 
lead me to anticipate that they may not suc- 
ceed in becoming engineers. 

Four years seems all too short to give a 
thorough engineering education, measured 
by the standard of familiarity with latest 
machines and systems and structures, but it 
is enough to give the real specific technology 
upon which the student’s intelligence is 
quickened and cultivated. Without intimate 
association with the details of practice and 
application of the basic laws this so-called 
fundamental instruction would, for most of 
us, students, professors, and others, result in 
just a generalization of platitudes linked up 
with nothing in particular and so not only 
soon, but the sooner forgotten. 

Content of curriculum is not so important 
as is the success of the teaching not alone 
in the study of the individual and conse- 
quently in the leading of him rather than the 
driving, but also in its effectiveness along 
the lines of keeping it alive and modern and 
$0 stimulating interest and thereby increas- 
ing the power of the student to absorb and 
retain. The instruction imparting is dif- 
ficult, yet its success is certainly the criterion 
by which a college must be judged. Our 
Naval Academy has in this feature some- 
thing that colleges cannot secure and there- 
by it has an immeasurable superiority. By 
this something is meant the ever-changing 
personnel of the instruction staff whereby 
fresh knowledge of a practical nature 
coupled with new enthusiasm for the teach- 
ing game is constantly entering into the edu- 
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cation and training of the students, the mid- 
shipmen. The best that colleges can do 
along these lines is the granting of Sabbati- 
cal leaves of absence, leaves that never fail 
to result in benefit to the college through the 
renewed vigor of the teacher and through 
the new ideas that contact with the practi- 
cal world and release fram the restrictions 
of academic life have granted. This, how- 
ever, does not automatically maintain con- 
tent and teaching of courses in the curricu- 
lum abreast or ahead of technical progress 
and thought as is the case at the Naval 
Academy, where the changes and progress, 
though constant and automatic as one may 
fairly describe them, are slight in them- 
selves, but nevertheless great in the aggre- 
gate. 

Most of those teaching in technical schools 
feel that somehow cultural subjects are not 
given the place they should have, either in 
type or time. We feel that the lack of this 
may be compensated for in large measure by 
the way a technical subject is taught, and 
yet, while the contacts which may be made 
with history, art, and philosophy, are sur- 
prisingly great, we find that the restrictions 
of personality and education limit the good 
that can be obtained in this way. Thus 
while technology and culture are not far 
apart, it is difficult to narrow the gap. At 
the Institute much use is made of English 
and modern languages to not only increase 
cultural knowledge but also to quicken the 
desire therefor through biography, poetry, 
music, and literature, and then by debate 
develop in some degree confidence in speak- 
ing. 

It seems quite impossible to curtail mathe- 
matics or technical studies in order to in- 
crease the time given to the cultural ones, 
and so perhaps modern language may have 
to give more of its time to strictly cultural 
instruction. Lengthening the course to five 
years is the simplest way, but it is, as ex- 
plained above, an impracticable way. We do 
have an optional five-year course where the 
fourth year is taken away from the college, 
with industry, and it is possible in that peri- 
od for the student himself to develop and 
produce a thesis that will involve reading and 
research in strictly cultural fields. I have 
always felt that the third year at the Naval 
Academy should be spent at sea, making 
the total time of a midshipman five years, 
and since seeing what a year with industry 
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does to the technical student, I am more 
convinced than ever that such a scheme 
would be a benefit to our Navy as a whole. 

Business law, economics, and government 
are given more time at the technical schools 
than at the Naval Academy and yet they are 
of great value and well worth, in my humble 
estimation, the time proposed by Command- 
er Rossell to be given them by reducing 
the time now allotted to certain technical 
studies. In addition, it would be well to 
include some instruction in personal and 
business finance, and in business administra- 
tion involving contracts and so on. I would 
be glad to see the alterations proposed by 
Commander Rossell adopted in toto, for I 
can see only great good as a result. Such 
a change taken whole-heartedly would cer- 
tainly benefit the individual midshipman and 
through him the entire Navy. 


The Spherant 
(See page 607, July, 1930, Proceepincs) 

LIEUTENANT COMMANDER L. B. Scort, 
U. S. Navy.—The spherant is correct in 
theory and the idea involved is the most 
revolutionary and progressive one since 
Sumner laid down his first line of position. 
This instrument will probably take hold im- 
mediately among air navigators. It should 
find a permanent place aboard ship if or 
when: 

(1) It is sufficiently rugged and its me- 
chanical and optical features so simple that 





the navigator can check and maintain th 
adjustment of the instrument aboard ship, 

(2) Its cost is not too prohibitive, 

(3) The average navigator can be cop. 
vinced that the instrument actually meagyr,, 
hour angle just as accurately as the sextay 
measures altitude. 

It does not appear that the practical oper. 
ation of spherant is particularly difficy, | 
In using the sextant for measuring ality! 
we revolve the image of the body about tlk 
axis of the telescope, at the same time com. 
pleting coincidence by adjusting the altitug 
vernier. In using the spherant we reyoly| 
the horizon image (intersection) about th! 
axis of the telescope, at the same time com. 
pleting coincidence by adjusting the how. 
angle vernier. 

Professor Kaster’s line of position, of 
course, is practically the same as that ob 
tained by the old Chard method, except it} 
is slightly in error in direction, the amoutt 
depending upon the movement of the ob 
server between the two observations of the} 
body. This, however, is of no conseaaaay 
if observations are taken within one minut 
of each other. 

The idea of the spherant is sound ani 
progressive. The designer, however, shouli 
not feel discouraged in case his instrument 
does not achieve immediate general adop 
tion. It took twenty years for Godfrey’ 
(Hadley’s) octant to supersede the astro 
labe. 
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UNITED STATES 
Eight New Cruisers to Augment Fleet 


New York Times, June 7—The Navy 
Department announced today plans for in- 
corporating eight new 10,000-ton cruisers of 
the so-called Chicago class into the fleet as 
the first step in the cruiser replacement pro- 
gram. 

The Salt Lake City, which has completed 
her shakedown cruise and passed final ac- 
ceptance trials, has been tentatively assigned 
to Light Cruiser Division 2 of the scouting 
fleet. 

The Pensacola, sister-ship of the Salt 
Lake City, is now at Newport. She will 
dock at New York on June 9, then run her 
final acceptance trials at Rockland, Me., 
after which she will be tentatively assigned 
to Light Cruiser Division 3, scouting fleet. 

The assignments of the Salt Lake City 
and the Pensacola will be changed about 
September 14 on the return of the cruiser 
Northampton from a Mediterranean shake- 
down cruise. The Northampton will be- 
come flagship of light cruiser divisions and 
Light Cruiser Division 5, scouting fleet, and 
will be joined by the Salt Lake City and the 
Pensacola. 


Vessels Under Construction, United States Navy, Progress of May 
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Later in the year the Chester, to be com, 
missioned at Philadelphia and sent On ; 
Mediterranean shakedown cruise, will join 
Light Cruiser Division 5. The Lonisvill, 
now under construction at the Puget Souni | 
navy yard, will be added to this division, | 

The Houston, which has just complete | 
her preliminary acceptance trials, is gche¢. | 
uled to relieve the Pittsburgh as flagship of | 
the commander in chief of the Asiatic Fleet 
in the early summer of 1931. 

Assignment of the Augusta, now build; 
at the Newport News Shipbuilding and Dr. 
dock Company, and the Chicago, building 
at the Mare Island navy yard, the last of the 





eight cruisers of the so-called Chicago clas | 
authorized by Congress on December 1g | 


1924, is still in question. Both of these ships 
are fitted as flagships. 





Of the eight cruisers of this class, two 
the Salt Lake City and Pensacola—mout 
ten 8-inch, 55-caliber guns, and the remain- 
ing six mount nine guns of the same siz 
and caliber. Each ship mounts four 5-inch, 
25-caliber antiaircraft guns, two 21-inch 
triple, above-water, torpedo tubes and is de 
signed to carry from four to six scouting 
airplanes. Designed speed is 32.5 knots. 








Type Number and Name Contractor 














Licut CRUISERS 
Northampton (CL26) 
Chester (CL27) 
Louisville (CL28) 
Chicago (CL29) 
Houston (CL30) 
Augusta (CL31) 
New Orleans (CL32) 
Portland (CL33) 
Astoria (CL34) 
Indiana polis (CL35) 
Minneapolis (CL36) 

FLEET SUBMARINES 


Bethlehem S. B. Corp. ‘Fore River) 
American Brown Boveri Elec. Corp. 
Puget Sound Navy Yard 

Mare Island Navy Yard 

Newport News S. B. & D. D. Co. 
Newport News S. B. & D. D. Co. 
New York Navy Yard 

Bethlehem S. B. Corp. (Fore River) 
Puget Sound Navy Yard 

New York Shipbuilding Co. 
Philadelphia Navy Yard 


V-5 (SC1) Portsmouth Navy Yard 
V-6 (SC2) Mare Island Navy Yard 
V-7 (SC3) Portsmouth Navy Yard 











31, 1930 
Per cent of Completion 
rs ee 
June 1, 1930 | May 1, 1930 | date of 
‘uppaiaaiiotis | Completion 
Total On Ship Total | On Ship 
low sam 
98. 98. 94.8 94.8 | 6/13/30 
85.1 | 83.7 80.8 79.5 3/13/31 
82.4 | 77.5 79 74.2 3/13/31 
98.9 98.9 95.6 95.6 6/13/30 
78.6 78.4 76.4 76.2 | 3/13/31 
2.9 3.2 By 1.2 | 12/ 1/32 
15.6 8.1 12.6 6.2 8/15/32 
| 4/1/33 
12 6.2 10.2 5.5 | 8/15/32 
9/ 1/33 
Comm. 
| | 5/18/30 
97. 95.1 95.9 93.5 | 9/ 1/30 
3.3 33 7 18 1.9 | 8/ 1/32 
| 
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Authorized by Act of August 29, 1916. 


12 Destroyers Nos. 348 to 359 inclusive—no funds for construction. 


1 Transport No. 2—no funds for construction. 
2 Fleet Submarines Nos. 170 and 171. 
1 Neff Submarine No. 108 —no funds for construction. 
Authorized by Act of February 13, 1929. 
10 Light Cruisers. 
1 Aircraft Carrier. 
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Data on Modernization of Battleships 
Senate Document, No. 548 
ooo — LT — ——————$————————— — — — — ~ — = ee 
Date of com- Deck | New boiler | Modernized 
pletion of Navy yard at | Guns ele Blister protec- and oil main pro- 
Ships moderniza- |which modernized) vated Blisters! | drainage tion | burning pulsion Cost 
tion | | added installation! machinery | 
| | 
dees i ee eS ee: See Sree: NRE AAR Stok ae — 
Florida... Nov. 1, 1926 Boston... . No Yes No Yes....| Yes | (2) $ 3,852,500 
Utah... Oct. 28,1927] Boston.... No Yes.. No Yes....| Yes... (?) | 3,784,500 
Wyoming Nov. 2, 1927 Philadelphia No Yes.. | No Yes.. Yes.. 2) 3,539,000 
Arkansas... ..-> Nov. 21, 1926 | Philadelphia No Yes Yes Yes.. | Yes.. (2) | 3,329,000 
New York.....-- Oct. 10, 1927 Norfolk. ... | No Yes (3) Yes.. Pe (?) 3,030 ,000 
a Nov. 23, 1926 Norfolk. .... No Yes | Yes.. Yes... (2) 3,325,000 
Oklahoma. . . Aug. 14, 1929 | Philadelphia Yes Yes | Yes Yes....| Yes (2) 6,763,450 
ak. Aug. 21,1929 Norfolk | Yes Yes Yes....| Yes....] Yes. | (*) | 6,799,727 
Pennsyloania..... Mar. 1, 1931 Philadelphia Yes Yes Yes | Yes Yes (?) 414,800,000 
BE ce ssc0ee Mar. 1, 1931 Norfolk. .... Yes... | Yes Yes Yes | Yes (2) | 414,800,000 
New Merico.....|--.+++++- ee eon seones “7 | 10,101,250 
Mississipi.......].-+++.- ae a ; > — lated 9,821,250 
pS eee ; - } 9,871,250 
Tennessee... + - | 
California. ..... 
CE vdediseccece : | 
SS ee iaaseattes een Cares tae, 5 RRR = , ee 
West Virginia ie | 











1 With regard to blisters, due to faulty design, trouble has been experienced on the Florida and the Utah. No trouble has been experienced 
with later installation other than minor leakage which can readily be handled by the drainage systems that are being installed. As experi 
ence has been gained in successive installations, minor changes in design have been effected. 

2 On the New York, Texas, and Oklahoma only minor alterations were effected in the reciprocating engine installation. On the Florida 
Uiah, Wyoming, and Arkansas new cruising turbines were installed and other minor alterations made. On the Nevada the turbines of the 
ex-North Dakota were installed. On the Pennsylvania and Arizona, new cruising and new main turbines with reduction gears are being in 
stalled. On the New Mexico, Mississippi, and Idaho,the proposed modernization of the main propelling machinery will be much more exten- 








sive. 
+ Now authorized next overhaul. 
4 Cost estimated for both vessels. 


Four Cruisers Named 

Washington Post, June 4.—The four new 
10,000-ton cruisers will be named the Port- 
land, Astoria, Minneapolis, and New Or- 
leans, it was announced by Secretary of the 
Navy Adams last week. 

The Portland, named for the Maine city, 
is under construction at Quincy, Mass. ; the 
Astoria, at Puget Sound navy yard; the 
Minneapolis, at the Philadelphia navy yard; 
and the New Orleans at the New York navy 
yard. The fifth cruiser of this year’s pro- 
gram already has been named the /ndian- 
apolis. 


GREAT BRITAIN 


Completion of the “Codrington” 

London Times, June 4.—H.M.S. Codring- 
ton, the first post-war flotilla leader to be de- 
signed and built for the Royal Navy, is due 
to be completed today at the works of Swan 
Hunter and Wigham Richardson, Ltd., 
Wallsend-on-Tyne. The Codrington has 
been built under the 1927 navy estimates, 
and is of 1,520 tons. Her geared turbine 


machinery has been manufactured by the 
Wallsend Slipway and Engineering Com- 
pany, Ltd., and is of 39,000 horsepower, 
giving a speed at standard displacement of 
35 knots. The armament includes five 4.7- 
inch guns, seven smaller guns, and eight tor- 
pedo tubes. 


New Destroyers 

London Times, June 5.—Dates have been 
approved for the launching of two more de- 
stroyers of the 1928 program. The flotilla 
leader of the program, H.M.S. Keith, will 
be launched from the Barrow works of Vic- 
kers-Armstrongs, Ltd., on July 10; and the 
destroyer Boadicea will be launched from 
the yard of Hawthorn Leslie and Co., Ltd., 
Newcastle-on-Tyne, on July 28. Two de- 
stroyers will thus take the water from Tyne 
yards within a week, as the Brazen, at 
Palmers’ Shipbuilding and Iron Company, 
Ltd., Jarrow, is due to be launched on July 
25. So far only one vessel of this group 
has been launched, the Blanche, at Haw- 
thorn Leslie’s yard on May 30. The four 
other destroyers of the program are the 
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Basilisk and Beagle, building on the Clyde, 
and the Brilliant and Bulldog, at the Swan 
Hunter yard on the Tyne. 


Naval Construction 


London Times, May 22.—Orders have 
been given for work to proceed on the 6- 
in.-gun cruiser (Leander) to be built at 
Devonport and on the two destroyers to be 
built at Portsmouth ; the preparation of ma- 
terial for construction has already com- 
menced. Tenders for the leader and the 
two remaining destroyers, which will be 
built by contract, are now under considera- 
tion. It is proposed to proceed forthwith 
with the building of the three submarines. 
Two will be of approximately 650 tons each, 
and one of approximately 1,800 tons. The 
two smaller submarines will be built at 
Chatham dockyard and the larger one by 
contract. 

This construction was part of the 1929 
program that was not canceled. A consid- 
erable portion was canceled. The three sub- 
marines were part of the six approved by 
Parliament on the 1929 construction pro- 
gram. Three were canceled. 


FRANCE 
Destroyers and Ideal Torpedo Boats 


Naval and Military Record, By J. B. 
Gautreau, June 18—The last torpilleurs 
d’escadre of the Simoun class—that num- 
bers twenty-six units—are entering the serv- 
ice. Contrary to what existed in pre-war 
times, the French boats are larger than 
English boats of corresponding type and 
date. The four Fougueux, just delivered 
by private chantiers, are larger by over 100 
tons than the excellent British destroyers of 
the “A” series of 1,330 tons. There is a 
great resemblance in the general design, 
shape of the hull, and distribution of arma- 
ment on board. They are instruments of 
warfare of like order, fit for the same jobs. 
British war experience told in favor of the 
smallest size compatible with adequate 
armament, speed, and nautical qualities. 
The French, having suffered much during 
the war from the undersize, weak arma- 
ment, poor endurance, and nautical qualities 
of their so-called contretorpilleurs of the 
Casque and Bouchier class, wanted robust- 
ness, roominess, reliable sea speed first, to- 
gether with superior caliber and range for 
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both guns and torpedoes; and so far the 
have, on paper at least, achieved their gh 
ject. Compared with pre-war contretorpil. 
leurs, the latest batches of 1,500-ton » 
called torpilleurs d’escadre are small crys. 
ers, comfortable for their crews, good fg 
30 knots in choppy waters without stray 
for any length of time, and they can deliyg | 
harder blows at long range than their Br | 
ish rivals could do. French shells ay 
heavier than the British by some 13 fh 
and French torpedoes are also heavier tha 
the English. 

The best point about the Simouns is thy 
there are twenty-six of them, built on th 
same model in seven years, and that th 
comprehensive experience acquired in ser. 
ice has led to substantial practical improve 
ments. All French officers are familiar 





with the handling and capabilities of thos 





boats, which is a great point in their utiliza 
tion in war. Similarly, the British Acas 
class, being merely an improvement on the 
very numerous “V” and “\W” classes, bene. 
fit, of course, from the same advantages, 
even to a greater extent, being more handy 
than the French from their shorter length, 
reduced draught, and lighter armament, 
while offering also a rather smaller target. 
As they are, the French 1,500-tonners give 
satisfaction, being ever ready to perform 
duties formerly entrusted to cruisers. The 
Fougueux (Chantiers de Bretagne, Nantes) 
has exceeded 36 knots, just like the British 
Anthony. 


Such vessels, with a length of over 10 | 


meters and exaggerated top hamper (though 
the funnels of the earlier boats have been 
shortened) are too costly and too vulner- 
able for torpedo work. They are rather 
fast gunboats and diminutive cruisers; their 
guns and sea keeping powers are theit 
strong points. It is not intended to com 
struct any more of them. The French 


Navy is now actively looking for the ideal | 
torpilleur, for some counterpart to the 200 | 


ton kleine torpedobooten that the fast-te- 
cuperating German Navy has the right to 


construct under the Versailles Treaty and | 


is known to be silently and actively expetr 
menting on. The 40-45-knot motor-vedettes 
being built wholesale by several French 
firms, and notably by the Chantiers de la 
Loire (St. Nazaire), are, despite their im 
proving nautical qualities, only suited for 
coastal defense. The demand is now fot 
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larger boats fit for high-sea work, and espe- 
cially for night attacks. The value is ob- 
vious of swarms of 150-200-ton and 45-knot 
torpedo carriers, low on the water and 
ractically invisible, based on well-selected 
strategic points d’appui and capable of be- 
ing hurled, under cover of darkness, at an 
enemy passing within 100 miles or so. The 
torpedo, a traditional French weapon, is to 
be made the most of to strengthen the of- 
fensive capabilities of such bases as Corsica, 
Bizerta, Oran, and ultimately of colonial 
points d’appui. : 

The Gerfaut, first 2,700-ton unit of the 
1927 program, was launched on the four- 
teenth at the Nantes Chantiers de Bretagne. 
She is on paper (2,480 tons Washington) 
larger by 20 tons than the excellent Verdun 
and Valmy, of which she is an improved 
copy. She is thus a promising craft. Noth- 
ing has been left to chance in her design, 
and she is partially built on lighter materials 
than her predecessors and embodies several 
minor improvements, and, moreover, she 
has been entirely (hull and motors) pro- 
duced by a French yard that has specialized 
in research for speed and has achieved com- 
mendable results. She is to be delivered 
next January, as usual one year in advance 
of units of the same series ordered at Lori- 
ent or at Dunkerque. 


ITALY 
Cruisers in Ten Months 

Naval and Military Record, June 4.—Si- 
gnor Sirianni, Minister of Marine, introduc- 
ing the naval estimates, providing for an ex- 
penditure of 620 million lire (£1,000,000) 
on new construction here today, said that 
building warships would be accelerated. 

In future, 10,000-ton cruisers would be 
completed in ten months, instead of two 
years. 

He declared that the new naval program, 
providing for one 10,000-ton cruiser, two 
flotilla leaders, four destroyers, and twenty- 
two submarines, was almost identical with 
those of previous years. The reason they 
were building so many submarines was be- 
cause a number had become obsolete. 


ARGENTINE 
Torpedo-boat Destroyers “Mendoza,” 
“Tucuman,” and “La Rioja” 
The Shipbuilder, June, 1930.—It will be 
recalled that in June, 1927, the Argentine 
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government placed with Messrs. J. Samuel 
White & Co., Ltd., of East Cowes, Isle of 
Wight, a contract for both the hulls and 
propelling machinery of three large ocean- 
going torpedo-boat destroyers. This con- 
tract has now been completed, and the ves- 
sels—named the Mendoza, Tucuman, and 
La Rioja—are all in commission, acting as 
flotilla leaders in the Argentine Navy. The 
5,860-mile voyage across the Atlantic from 
Lisbon to Bahia Blanca was carried out by 
each vessel without refueling, this constitut- 
ing a much longer non-stop steaming than 
previously accomplished by any destroyer. 
On arrival, the machinery was found to be 
in perfect order, enough fuel remained in 
the bunkers for over 1,000 miles’ steaming, 
and two days’ supply of fresh meat was still 
available in the cold stores. 

The designs and specifications of these 
destroyers were prepared by the builders to 
meet the requirements of the Argentine 
government. High speed, powerful arma- 
ment, and ability to keep at sea in all weath- 
ers for long periods without refueling, to- 
gether with the most modern and efficient 
equipment, were the principal features to be 
embodied in the designs. After completion, 
in order to ensure that all the specified con- 
ditions had been met, most exacting trials 
were carried out. The three vessels passed 
through these trials to the satisfactien of 
all concerned, with ample margins. 

The principal particulars of the destroy- 
ers are as follows: 


Length on load water line..........¢ 330 ft. 9 in. 
ees 31 ft. 9 in. 
bo ar rere reer 19 ft. 9 in. 
SS er Peer er 12 ft. 6 in. 


Load displacement, tons.............. 2,300 


With a long forecastle, high foremast, 
two funnels, and wireless mainmast, the 
vessels present a very smart and efficient 
appearance. Including, as already men- 
tioned, such qualities as exceptionally high 
speed and heavy armament, together with a 
much larger radius of action than any other 
vessels of their class, these destroyers, it 
is claimed, are the most efficient afloat. 

The hulls have been constructed chiefly 
of galvanized steel; that used for the shell 
plating, keel, decks, girders, and other lon- 
gitudinal strength members being of very 
high-tensile quality. In the design stage, 
great care was taken to ensure that the 
steel employed in the construction should 
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THE ARGENTINE TORPEDO-BOAT DESTROYER TUCUMAN 


be distributed throughout the hulls in such 
a manner as to reduce the stresses set up 
when the vessels were steaming rapidly in 
heavy seas. In association with the careful 
elimination of needless weight in the out- 
fit, this efficient distribution of the hull steel 
has resulted in great economies in the over- 
all weights, thus making available weight 
margins for the installation of more power- 
ful propelling machinery, and for the car- 
riage of greater quantities of fuel, than 
would otherwise have been possible. 

The main armament of each vessel con- 
sists of five 120-mm., 45-caliber guns, one 
76-mm. antiaircraft gun, and two 40-mm. 
pom-poms with high-angle mountings. The 
120-mm. guns have been arranged two at 
the fore end and two at the after end in 
superimposed positions, the remaining gun 
being mounted between the funnels. Very 
large angles of training have been secured 
for these guns. The 76-mm. antiaircraft 
gun has been placed abaft the after funnel, 
thus obtaining a practically unobstructed 
field of high-angle fire. Four machine guns 
with naval mountings and two bomb throw- 
ers complete the gun equipment. On the 
middle line over the engine-room are in- 
stalled two sets of 21-in. triple, revolving 
torpedo tubes, arranged to project torpedoes 
over either beam. 

Magazines and shell rooms have been ar- 
ranged forward and aft for the stowage of 


ammunition. The supply of ammunition t 
the guns is provided by means of hand- | 
scuttles and whips. The torpedo bodies are | 
stowed in the torpedo tubes and the heads | 
in the steering-gear compartments. A bow| 
paravane mine-sweeping gear has been | 
fitted to each vessel. 

The armament, as well as the ammun: 
tion, for all three ships has been supplied 
and installed by Messrs. 
strongs, Ltd. 

A director-gun and torpedo fire-contrd 
system has been installed in each vessel by 
the Dutch firm of Hazemeyer, and cont 
prises the necessary instruments fitted in 
a fire-control room on the forecastle deck 
under the bridge. Two 13-ft. range finders | 
have been provided, one on the bridge and | 
the other on the deckhouse aft, in connec | 
tion with the director control. Arrange 
ments have also been made for the loca 
electrical firing of the guns. 

Submarine-signaling, listening, and depth 


Vickers-Am- | 


' 


sounding equipments of the latest type | 


have been supplied and fitted by the Signal 
Gesellschaft, of Bremen. The wireless 
telegraphy installation is by the Mar 
coni International Marine Communication 
Co., Ltd., of London. 
is situated on the bridge, and a secondary 
station is arranged in the after deckhouse. 
30th long and short wave transmitters and 
receivers have been provided. 


The main wireless | 
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A gyro compass of Messrs. Anschutz & 
Company’s make has been installed in a spe- 
cial gyro compartment, with the gyro re- 
peater fittings on the navigating bridge. 

One 600-mm. high-intensity searchlight 

rojector, with mechanical control, has been 
fitted on a raised platform over the engine 
casing, and two 300-mm. signaling projec- 
tors have been arranged, one on each side of 
the navigating bridge. These searchlight 
projectors have been made by the Sperry 
Gyroscope Co., Ltd., of London. 

Accommodation has been provided in 
each ship for 160 officers and men. The 
petty officers’ and men’s quarters have been 
arranged forward on the lower deck and in 
the long forecastle. The warrant officers’ 
quarters are also situated forward, with a 
large messroom in the forecastle deckhouse. 
Ample lavatory accommodation has beef 
provided for the warrant officers, petty offi- 
cers, and men. 

The staterooms for the officers are on the 
lower deck aft, and include the captain’s 
suite of a day cabin, sleeping cabin, bath- 
room, and pantry. A sea cabin for the cap- 
tain has also been provided on the bridge. 
The remaining officers’ accommodation con- 
sists of large, comfortable rooms and a spa- 
cious wardroom. Convenient lavatory ar- 
rangements have been provided, as well as 
a hot and cold water supply to each cabin. 

Two galleys—one for the officers and the 
other for the crew—are included in the ar- 
rangements, and these have been provided 
with oil-fired cooking ranges. Ample space 
for the stowage of provisions has been al- 
lowed for, and a Frigidaire chamber has 
been supplied for cold storage. 

The ventilating and heating arrangements 
have been specially considered with a view 
to rendering the interior of each vessel com- 
fortable in all climates. A regulated tem- 
perature air supply, on the system of Ther- 
motank, Ltd., of Glasgow, is delivered 
through punkah louvers to all living and 
working quarters. Steam-heated radiators 
have also been supplied in the officers’ and 
crew’s accommodation. 

The propelling machinery of each of the 
destroyers consists of two sets of turbines 
of the Parsons type, each set being coupled 
through single-reduction gearing to its pro- 
peller shafting, and comprising a high-pres- 
sure and a low-pressure turbine, incorpo- 
rated with which is an astern turbine. Steam 


is supplied by water-tube boilers of the 
three-drum type having a working pressure 
of 250 Ibs. per sq. in., and arranged for oil 
firing on the “J. Samuel White” system. 

After completion, each of these destroy- 
ers was taken on a measured-mile course 
for progressive speed trials and for con- 
sumption tests at full and cruising speeds. 
The performances of the Mendoza, Tucu- 
man, and La Rioja were very similar, and 
the results here given may be taken as rep- 
resenting all three vessels. 

The highest mean speed obtained on the 
measured mile with and against the tide was 
39.4 knots, thus exceeding the contract 
speed by nearly 3.5 knots, without running 
the machinery in excess of the designed 
power. On the full-speed oil-fuel consump- 
tion trials, the quantity of oil burned was 
0.9 lb. per horsepower per hour. To deter- 
mine the radius of action of the vessels at 
cruising speed, a 12-hour fuel-consumption 
test was run at about 14 knots. While on 
trial, the steering gear of each ship was very 
severely tested, and proved amply powerful 
and robust under all conditions of steering. 
Gun and torpedo trials were also carried out 
with success; and exhaustive tests of all 
electric circuits, fire-control gear, ventilating 
and heating units, etc., were made. 


CHINA 


River Gunboat “Min Chuan” 

Far Eastern Review, May, 1930.—The 
Kiangnan Dock and Engineering Works 
has just completed the river gunboat Min 
Chuan for the Chinese Navy. The prin- 
cipal dimensions of this new addition to the 
Chinese Yangtze patrol, are as follows: 

Length over-all, 196 ft. 834 in.; length 
between perpendiculars, 183 ft. 4% in.; 
breadth, molded, 26 ft. 0 in.; depth molded, 
11 ft. 34 in.; draft (normal) 6 ft.; displace- 
ment 460 tons; indicated horsepower 2,600; 
speed 18 knots. 

Armament: One 4.7-in. q.f. gun on bow; 
one 4-in. qg.f. gun on stern; three 6 pound- 
ers on bridge and forecastle; six machine 
guns on bullet-proof shield mountings. 

Machinery: The propelling machinery 
consists of two sets of high-speed, inverted, 
direct-acting, surface-condensing, triple-ex- 
pansion engines. Steam is supplied by two 
Thornycroft water-tube boilers at a work- 
ing pressure of 250 Ibs. per square inch. 








N 
wm 
oO 


U. S. Naval Institute Proceedings 





[ Aug. 





CHINESE NAVAL RIVER GUNBOAT MIN CHUAN 


Accommodation: Appropriate accommo- 
dation is provided for a total complement 
of 100 men. 


MERCHANT MARINE 
The French Motor Liner “Lafayette” 

The Engineer, May 23.—The new French 
motor liner Lafayette called at Plymouth 
on the afternoon of Sunday last, May 18, 
on her maiden voyage from Le Havre to 
New York. She is the largest French 
motor vessel afloat and was built for the 
North Atlantic service of the Compagnie 
Général Transatlantique by the Chantiers et 
Ateliers de St. Nazaire Penhéet. With her 
single tall mast and single low tapered fun- 
nel she presents an appearance pleasing and 
yet different from that of other ships of 
the French line. Her over-all length is 
610 ft., her beam 77 ft., her depth 50 ft., 
and her measurement over 25,000 gross 
tons. Passenger accommodation is pro- 
vided for over 1,000 persons, including 
cabin, tourist cabin, and third-class travel- 
ers, each group having well-designed public 
rooms and cabin accommodation. The pro- 
pelling machinery consists of four sets of 
M.A.N. six-cylinder, two-stroke, double- 
acting oil engines, two of which were con- 
structed by the builders and two at the 
Augsburg works of the M.A.N. company. 


The engines have a total rated output of 
from 16,000 to 18,000 s. hp. at 145 r. p.m. 
and 150 r. p. m., respectively. The current 
for auxiliary lighting and power is provided 
by five oil-electric generator sets, three of 
which have a designed output of 700 kw 
and two an output of 500 kw. The deck 
machinery is operated on the Gilbert-Austin 
constant current system. On her recent 
trials the Lafayette attained a speed of 
18.25 knots, but in actual service she is ex- 
pected to maintain about 17.5 knots, making 
the crossing from Plymouth to New York 
in under seven days. The new motor liner 
will operate along with the 17,000-ton 
steamer De Grass, built by Cammell, Laird 
and Co., Ltd., in 1924, for the special serv- 
ice of the French line. 


Marine Academy’s Work 

New York Times, June 23.—The New 
York State Merchant Marine Academy, 
under the jurisdiction of the State Educa- 
tion Department, is engaged in the work 
of training young men for the merchant 
marine service. Last year the name of the 
academy was changed from that of New 
York State Nautical School, which it had 
held since its establishment in 1874. 

The school claims the distinction of being 
the oldest institution of its kind in the 
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United States. Its purposes are set forth 
in a recent bulletin, as follows: 


To educate and train the young men enrolled 
therein to be deck officers and engineer officers on 
ships of our merchant marine on the same princi- 
ple that young men are trained at Annapolis to be 
officers in the United States Navy. The greater 
proportion of the large merchant ships entering 
and leaving the port of New York are officered 
by our graduates, from captain or chief engineer 
down to the junior officers on deck or in the en- 
gine-room. ; 

Young men between the ages of 17 and 20 in- 
clusive, residing in New York State, who are of 
good moral character and who have completed 
satisfactorily two years of high school, are eligible 
for entrance to the academy provided they can 
pass the physical examination. The two years of 
high school work must include one year of algebra. 
As the number of applications for entrance is in 
excess of the number that can be admitted in each 
new class, a competitive examination is held 
throughout the state and resulting marks are com- 
bined with the mark assigned for adaptability and 
physical fitness. At present the new classes are 
limited to thirty-six cadets, of whom twenty-four 
are deck cadets and twelve engineer cadets. 

The course in the academy is two years, two 
classes entering each year, one on October 1 and 
the other February 1. Each year is divided into 
two terms, the academic term of two semesters 
from October 1 to May 31, and the practical term 
from June 1 to September 30. During the academic 
term the training ship Newport is moored to its 
winter base and academic instruction is given. 
During the practical term the training ship makes 
a foreign cruise, usually to European ports, and 
practical instruction in ship handling, navigation, 
and engineering is given. The cadets live on 
board ship during the entire course and perform 
all work in the upkeep, maintenance, and operation 
of the ship. Two classes are graduated each year, 
one on September 30 and one on January 31. 


Courses of instruction are given in two 
branches, deck and engineering. Deck 
cadets learn navigation, seamanship, ship 
construction and stability, cargo stowage, 
maritime laws, mathematics, and ships’ hy- 
giene; engineering cadets learn marine 
boilers and engines and their auxiliary ma- 
chinery, gas engines, electricity, mathe- 
matics, and ships’ hygiene. 

The deck cadets are taught the operation 
of sextants, sails, and steering gear while 
their engineer brothers are at the business 
of firing boilers, running the engines, and 
maintaining the machinery. Following 
graduation they go before the U. S. Board 
of Steamboat Inspectors for licenses as 
third officers and third assistant engineers, 
positions paying from $140 to $155 monthly. 

From this the ambitious rise to the rank 
of captain or chief engineer, at the monthly 
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stipend of as much as $600 plus. It is pos- 
sible to attain this rank within four years. 

During the sea term from June 1 to Sep- 
tember 1 each year the training ship New- 
port, makes a foreign cruise. This year’s 
cruise, starting June 18, was through the 
Mediterranean. Gibraltar, Villefranche, 
Leghorn, Algiers, and Ponta Delgada were 
among the ports of call. 

The school information bulletin adds: 

Only young men of a rugged physique and 
resolute spirit are desirable. Cadets are required 
to sleep in hammocks and serve at table. Space 


on shipboard is restricted and consequently many 
consider it crowded—but such is life at sea. 


One thing to be remembered, it concludes, 
in the selection of work is the fact that the 
engineer is better qualified than the deck 
officer for positions ashore, in the event it 
is necessary to give up a life at sea. 


ENGINEERING 


Cargo Vessel a Floating Power Station 

Nautical Gazette, June 21—New Eng- 
land is to have a new kind of electric gen- 
erating plant—a floating one that can be 
towed to whatever section of the territory is 
in need of additional power. A very large 
part of the energy required by the sub- 
sidiaries of the New England Public Serv- 
ice Company is supplied by water power; 
but it is necessary to have a certain amount 
of steam auxiliary to furnish service in time 
of drought or in case of interruption to 
transmission lines. The markets are widely 
scattered throughout Maine, New Hamp- 
shire, and Vermont, the ones in Maine and 
New Hampshire being near the coast or on 
waterways. 

By installing the generating equipment on 
shipboard, additional reserve capacity has 
been made available at any one of several 
points along the New England coast; ap- 
proximately twice as many hours of use of 
the investment can be secured in a term of 
years when compared with a stationary gen- 
erating plant. As fixed charges are an im- 
portant part of the cost of energy from a 
stand-by plant, this increase in the number 
of hours of operation should reduce the 
kilowatt-hour cost of the energy. 

In a market widely scattered over a large 
area, the load center of the system may 
shift considerably more than in the case of 
compact metropolitan districts, and scattered 
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loads may make necessary the building of 
additional high tension line capacity for 
use with the steam auxiliaries for short 
periods, if the steam capacity is located at 
one point. A considerable investment in 
high tension lines is saved by being able 
to move the floating power station from one 
point to another along the coast. 

Among the expensive features of the 
usual generating plant are the foundations 
and the provisions for condensing water 
into and out of the power house. In the 
case of a ship, the condensing water sur- 
rounds the plant, and it is necessary only 
to bring the water through the side of the 
hull and pass it out through the other side 
after it has gone through the condenser. 

The Jacona, the ship on which the gen- 
erating equipment is to be installed, was a 
cargo vessel of 7,000 tons, 380 feet in 
length, 50 feet beam, and 26 feet draft, and 
was purchased from the U. S. Shipping 
Board. It is being reconditioned by the 
Newport News Shipbuilding & Dry Dock 
Company, which is also installing the equip- 
ment. 

The installed capacity of this floating 
power house will be 20,000 kw. and will 
consist of two General Electric turbine gen- 
erators, each rated 10,000 kw. and operating 
at 3,600 r. p.m. These turbines are of the 
very latest design and are standard power 
house machines in every respect, and the 
only unusual feature involved is that they 
will be installed in a ship instead of in a 
central station. The turbines operate on 
steam at 400 Ibs. pressure and 250 deg. 
superheat and exhaust into condensers at 
one-inch mercury back pressure. With 
these good steam conditions the steam con- 
sumption is between 9 and 10 pounds per 
kilowatt hour. The turbines will drive di- 
rect connected 10,000-kw., 0.8 P.F. gener- 
ators which will produce 60-cycle power at 
6,900 volts delta, or 11,930 volts Y. The 
generators will employ the closed system of 
ventilation, and the circulating air will be 
cooled by General Electric surface air cool- 
ers, through which sea water will be cir- 
culated. 

The boiler equipment will be four Bab- 
cock & Wilcox marine-type boilers, capable 
of furnishing 240,000 Ibs. of steam per hour 
at 425 Ibs. and 250 deg. superheat. They 
will be oil fired, each furnace being equipped 
with eleven B. & W. burners of the Cuyama 
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design. The furnace walls will consist of 
B. & W. No. 80 fire brick and special jp. 
sulation. Each boiler will be equipped with 


air preheaters. The boiler plant is planned | 
’ 


to develop 83 per cent efficiency. Two bojl. 
ers are equipped with resuperheaters tp 
provide steam for heating fuel oil and fo, 
miscellaneous purposes. All boilers, super. 





heaters, and air heaters are equipped with | 


Diamond soot blowers. 


Both forced- and | 


induced-draft fans will be used, and two | 


boilers will be connected to a short sted 
stack. 


The center of the vessel is occupied by 


steel tanks. One will be used as a water 
tank, the other as a surge tank, holding 
supply of hot water in emergency for boiler 
feed purposes. The make-up water will be 
supplied by a shore connection, and will be 
passed through evaporators for purification, 
All water for boiler feed goes through feed- 
water heaters for temperature control, and 
is deaérated. 

The boiler plant will be forward and 
room will be left for possible future coal 
crushing equipment. The turbine equip- 
ment will be aft, and the switchboard equip- 
ment occupies the intermediate deck toward 
the stern. The crew’s quarters, fore and 
aft of the cabins on the upper deck amid- 
ships, will not be disturbed. 

One mast will be unshipped to provide 
room for the boiler stacks; and the other, 
which is equipped with boom and hoists, 
will be kept in place to assist in installing 
turbine and condenser equipment. Con- 
densing water connections will be arranged 
on both sides of the hull. 

The Jacona was an oil burner, equipped 
with a double bottom and space for both 
oil and water storage. These tanks will 
probably be used for water ballast to trim 
ship and give proper weight. In addition, 
the fore and after peak tanks will be used 
for ballast. 

It is proposed to tow the vessel to its 
berth, and to make water, oil, and electric 
connections to existing facilities ashore. 


AVIATION 


Seventeen-Passenger British Seaplane 

New York Times, May 25.—A twin-float, 
all-metal, passenger monoplane, which will 
weigh more than nine tons, is being built 
in England, according to advices to the De- 
partment of Commerce. Its span is 107 
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feet, with a distance of more than 20 feet 
between the floats. 
The rather square box-type of fuselage 
ives a spacious cabin, where a tall man 
can stand upright ; the flat sides allow large 
sliding windows, and the monocoque con- 
struction eliminates all inside struts or 
braces. The size of the fuselage enables a 
clear passageway into the tail and also pro- 
vides a large space for baggage. The pilot’s 
cabin is entirely enclosed; the roof is of 
safety glass, so that a clear view can be 
secured all around, and a panel can be slid 
back if necessary during mooring. Between 
the pilot’s and passengers’ cabins is the 
operator’s and navigator’s compartment, 
and a wide door, with a ladder up one strut, 
provides access to the passengers’ quarters. 
Three Bristol-Jupiter geared engines, giv- 
ing a total of 1,575 horsepower, are fitted 
in cradles with anti-vibration rubber insula- 
tors. The central engine is set low in the 
nose, and the other two are slung under 
the wing with their oil tanks. The main 
spars of the wings are built up of duralumin 
sheet. The leading edge, back to the front 
spar, is duralumin sheet, and a metal walk- 
way on top of the wings is provided, with 
other walkways back to the aileron hinges. 
Otherwise, fabric is used as the covering. 
Gravity fuel feed is provided from tanks 
in the wings, where 350 gallons can be car- 
ried. This amount should carry the plane 
500 miles. It is said that the airplane will 
be able to reach a speed of 136 miles per 
hour. The fully laden weight is 20,685 
pounds, of which 7,984 pounds are available 
for load. There is space for seventeen pas- 
sengers. The plane has a landing speed of 
67 miles per hour on water. 


Randolph Field Project 


Baltimore Sun, June 1—Randolph Field 
consists of 2,300 acres and _ will cost 
$20,000,000 with a possible final expendi- 
ture of $50,000,000. It will have a per- 
sonnel of 5,000 persons, graduating 1,125 
flyers from the primary stage of training 
annually. The annual cost of upkeep at the 
field will be over $11,000,000. 

The design of this enormous field is 
unique in that the entire building area of 

acres is situated in the exact center of 
the plot, leaving some 1,800 surrounding 
acres for flying. 

The advantages of this arrangement are 
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as follows: It is the only arrangement that 
will provide a flying line of sufficient length 
to accommodate the required number of air- 
planes; taxiing of airplanes is reduced to 
a minimum and maintenance, operation, and 
school activities are more concentrated, 
tending toward economy of effort and 
transportations. 

The almost square building area will con- 
tain about 700 buildings when completed. 
All structures on the field will be of ma- 
sonry and will be after the Spanish design 
of architecture. Three sides of the area 
will be lined with hangars, making a total 
of twenty-two hangars covering almost 
three miles. Some 400 planes will be housed 
in the twenty-two hangars. 

The layout of the field resembles an enor- 
mous spider web. Behind the hangar lines 
there will be field accommodations such as 
the school for children, the hospital, the 
auditorium, the theater, the sports grounds, 
etc. The center of the area is laid out in 
a large circle with roads radiating from the 
officers’ club in the center to the outer edge 
of the circle. 

The eighteen miles of road in the area 
have been completed and stand today ready 
for the paved topping to be applied when all 
building on the reservation has been com- 
pleted. Two warehouses, the air corps 
warehouse and the quartermaster’s ware- 
house, will be completed and work on some 
115 other buildings will be under way. 

Four large contracts for building have 
been let and will be under way by June 
20 and 21. The first, for $1,223,000, is for 
the construction of two warehouses and six 
barracks. Other contracts have been as fol- 
lows: 10 field officers’ quarters, $142,000; 
42 sets of officers’ quarters, and 130 sets 
of non-commissioned officers’ quarters, 
$1,331,321, and guard house, $29,000. It 
will be one year before any of these con- 
tracts are finished. 

The flying area has been well attended. 
After preliminary grubbing and surveying, 
the field was leveled and several hundred 
acres sodded with Bermuda grass. After 
the first 400 acres had produced seed the 
remaining portion of the 1,800 acres of fly- 
ing area was sodded. The entire flying area 
will be covered with Bermuda grass. 

Randolph Field is so called as a tribute 
to Captain William M. Randolph, who was 
killed on a cross-country flight near Gor- 
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man, Texas. Captain Randolph was a na- 
tive of Texas, having been born in Austin, 
and was adjutant of Kelly Field at the time 
he met his death. 

The field, which is the largest and only one 
of its kind in the world, will combine the 
primary training now given by the govern- 
ment at Brooks Field, San Antonio, and 
March Field, California. 


Senate Report on U.S. Naval Air Forces 


New York Herald Tribune, June 22. By 
Francis D. Walton——The Senate Commit- 
tee on Naval Affairs has found that the air 
force of the United States Navy is the peer 
of any in the world. 

“We believe from the reports submitted,” 
says the Navy report, “that in the number 
of planes, speed of planes, and general 
bombing and fighting equipment our Navy 
has pursuit and bombing planes of such 
number, type, and supremacy over any other 
nation in the world.” 

The Navy Committee findings might be 
regarded as a mere patriotic boast if the 
publication of the report did not coincide 
with a public statement by a leading author- 
ity on one of the nations which is committed 
to an inferior place by the Senate Commit- 
tee’s findings. 

Lord Beatty said in a recent statement 
made in London and referring to the British 
Navy: 

The Navy today is the most up-to-date and 
efficient navy in the world, except in one respect, 
and that is its air equipment. ; 

The air wing of the United States Navy, owing 
to the single control exercised over the United 
States Navy, is far ahead of our fleet air arm. 
They carry out exercises on a scale quite im- 
possible in our fleet. 

Coéperation between their ship-borne and shore- 
based aircraft has reached a high state of effi- 
ciency; with us it is non-existent. In common 
with Lord Trenchard, I view with dismay the grim 
prospect of “superimposing expenditure for the 
air service on the already heavy expenditure of the 
Navy and Army.” We are the highest taxed coun- 
try in the world, and yet we commit ourselves to 
the extravagance of having three fighting services. 
Reduce them to two, and we should save millions 
of public money with greater efficiency, as in the 
United States. 

The admission by Lord Beatty regarding 
the air forces assigned to work with the 
British Navy, coming on top of the Senate 
Navy Committee’s report, gives consider- 
able weight to the latter’s findings; but the 
concluding statement in Lord Beatty’s re- 
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marks is also said to have special signif. 
cance for America. 

For years there has been under way 
in this country an effort to establish a sepa. 
rate air force, to have three fighting sery. 
ices—the Army, the Navy, and the Air 
Proponents of this plan have argued that it 
would bring greater economies and that 
even a more intensely unified fighting power 
would result, as all three forces would be 
under one controlling power, which would 
be vested in a department of national de. 
fense. 

It is interesting, both from the viewpoint 
of the proponents of the plan and those of 
its critics, that Great Britain, which has such 
a system, explains its inferiority to the 
United States by the very same arguments 
that have been urged by the advocates of 
a separate air force and a unified depart- 
ment of national defense in this country, 

In one respect experts who have analyzed 
both the Senate Committee report and the 
full text of Lord Beatty’s statement find 
that both are overgenerous. This feature 
is in regard to speed. American Navy 
planes may be, as Lord Beatty admits, ina 
“high state of efficiency .... and be capable 
of carrying out exercises on a scale quite 
impossible in our fleet,” but in individual 
combat, where speed is of supreme im- 
portance, it is more than a shade doubtful, 
experts assert, that our own high-speed pur- 
suit craft could keep up with that which 
could be put into the air by Great Britain. 

Something of the Navy’s lack in respect 
to air speed came to light on the occasion 
of the Senate Naval Committee’s investiga- 
tion into the case of Lieutenant Alford J. 
Williams, U. S. Navy (resigned). 

It is also recalled that not so many 
months ago the Navy sent abroad and 
acquired a Bristol Bulldog fighter, the 
standard pursuit plane with the British 
naval forces. It was brought to this coun- 
try for the express purpose, frankly stated, 
of discovering why the British naval air 
force was so much faster than our own. 
The first experiments with the Bristol plane 
ended disastrously and in the loss of the 
life of Lieutenant Cuddihy, one of the 
Navy’s most brilliant flyers. 

Although the report might give the im- 
pression that Navy authorities believe that 
they also have supremacy in speed, the need 
for the development of faster planes for 
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Navy flyers is quite frankly recognized in 
Washington and is accepted as a serious and 
important problem. 
A substantial sum has been made avail- 
able to the Bureau of Aéronautics for the 
express purpose of conducting experiments 
with fast planes. The results of these ex- 
riments, if justified, will be the basis upon 
which the Navy will ask for funds to pro- 
vide new types of standardized fast fighting 


craft. 


Tests of “XFJ-1” 

Baltimore Sun, June 22.—The XFJ-1, 
fast fighting plane built for the United 
States Navy by the Berliner-Joyce Aircraft 
Corporation, of Baltimore, was put into a 
12,000-foot vertical dive during its recent 
tests, it was revealed yesterday by Temple 
N. Joyce, one of the vice presidents of the 
company, who piloted the plane. 

Mr. Joyce put the plane into every sort 
of a maneuver in the presence of navy offi- 
cials at the Naval Air Station at Anacostia. 

Beginning at about 16,300 feet, Mr. Joyce 
said, he dove the little plane straight earth- 
ward to an altitude of 4,600 feet. This is 
one of the tests required of all planes by 
naval regulations. 

Even more remarkable from the stand- 
point of performance, it was asserted, was 
the ability of the plane to abruptly pull out 
of the long vertical dive. Mr. Joyce said 
he succeeded in leveling the ship off before 
reaching 3,500 feet. 

Now that the plane has demonstrated its 
flyability, it will be tested for performance. 
These tests, which will be conducted this 
week, will determine the plane’s top and 
landing speeds, its climbing ability and 
whether it measures up to contract require- 
ments. 

The plane then will be taken to Hampton 
Roads, where it will be given further tests 
by the Navy. These will include a test with 
the deck-arresting device used in halting 
planes quickly when they land on carriers. 


Plans for Operations of World’s Largest 
Plane 
New York Times, June 22. By Kendall 
Foss—Soon the twelve roaring motors of 
the Dornier Do-X will be heard again at 
Friedrichshafen as the flying ship which last 
summer, with less powerful motors than 
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those now being installed, cruised for nearly 
an hour over the deep green waters of Lake 
Constance with a load of 169 persons on 
board, takes the air again. The 500-horse- 
power air-cooled motors are being replaced 
with water-cooled American engines devel- 
oping 625 horsepower each—a total of 7,500 
horsepower—which the engineers in charge 
are confident will enable the Do-X to outdo 
her performance of October last. 

And when the trials have been completed, 
it is planned to fly the Do-X to America, 
there to demonstrate her suitability as a 
coastwise passenger carrier. 

The all-metal flying boats are the crea- 
tions of Dr. Claude Dornier, once an engi- 
neer in the Zeppelin works and now the 
genius behind the Dornier Wals (whales), 
Superwals, and the giant Dornier Do-X, 
largest flying boat in the world. The Dor- 
nier works are, like those of the Zeppelin 
company, only construction plants. The 
ships turned out at Manzell, about a mile 
along the lake front from Friedrichshafen, 
and at Altenrhein, across the water on the 
Swiss side, are mostly constructed on con- 
tract for commercial flying services, govern- 
ments and private individuals who want air 
yachts capable of weathering almost any 
kind of a sea if forced to land unexpectedly. 

Dr. Dornier’s theory, ever since he 
started making flying boats just before the 
war at the request of Count Zeppelin, has 
been to strive after ever larger and larger 
ships. Asked whether the Do-X might be 
considered the last word, he replied: “By 
no means. I intend to construct a still 
larger flying ship in the near future.” He 
smiled. “And then I shall probably get to 
work on one even larger than that,” he 
added. 

But for the present the reconstruction of 
the Do-X with a view to making a trans- 
atlantic flight, probably in August, is the ab- 
sorbing topic in the Dornier plant. The 
ship stands now in the great forehall of the 
Altenrhein works without any motors and 
with her entire interior fittings removed to 
facilitate the work of installing the twelve 
new Curtiss Conqueror, 625-horsepower, 
12-cylinder, water-cooled engines. These 
motors, as was the case with the air-cooled 
ones first used, are arranged in tandems. 
Six propellers (four bladed) face forward 
and six astern. The two revolve against 
each other. It has been found that mount- 
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ing one motor directly behind the next 
does not cut down the air pressure in which 
the rear propeller turns to any really ap- 
preciable extent. What loss there is, is 
further compensated for by having the rear 
motors revolve in an opposite direction. 

These motors are mounted on the for- 
ward edge of the giant single wing, a wing 
having a spread of 144 feet and being thick 
enough at its leading edge to permit a man 
to crawl through it from the control room 
in the middle to the openings up into the 
enclosed space between the motor tandems. 
He remains protected from the wind the 
whole time and can adjust or repair a motor 
during flight with little difficulty. The ship 
is designed to fly effectively with only ten— 
any ten—motors in action and to remain in 
the air for a considerable period with only 
eight turning. This leeway, coupled with 
the accessibility from within, provides a 
safety factor of high value. 

The 120-foot hull of the Do-X is ar- 
ranged in two decks, the lower for passen- 
gers and the upper for the crew. In the 
hold below the lower deck there is ample 
space for gasoline tanks with a capacity of 
3,521 gallons. The cabin itself extends 
from near the bow through to where the 
tail becomes too low and too narrow for 
comfort, and includes a cocktail bar, a smok- 
ing room, a lounge, and comfortable quar- 
ters for the passengers. Above are the con- 
trol rooms, beginning with a pilot house, 
then a navigation room, then the engine- 
control room, and finally a little radio room. 
Behind this is a cuddy where an auxiliary 
motor provides air pressure for starting the 
engines and electricity for lighting and for 
operating the wireless. 

The controls are arranged in duplicate, 
permitting change-over of pilots while in 
flight. The relief merely has to slip into 
the unoccupied pilot’s seat, place his feet in 
the rests which control the vertical rudders, 
grasp the wheel which operates the hori- 
zontal rudders and get the feel of the ship 
before the other man beside him lets go. 
The arrangement looks much like one of 
those dual controlled automobiles sometimes 
used for teaching the art of driving. 

The Do-X weighs just over thirty tons 
and can carry a useful load of twenty tons 
besides. Normal full load is fifty-two tons. 
This load must, of course, be distributed 
among passengers, freight, and gasoline in 
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proportions depending on the distance to f, 
flown. At the time of the record-breaking 
flight, there was only enough gasoline 
aboard to permit a short flight. The ship 
remained in the air just under an hour, 





On the coming transatlantic flight it js 
planned to dispense with passengers ep. | 
tirely, taking only one or two newspaper | 
correspondents and a few engineers aside | 


from the crew of ten. There will beg 
small amount of mail and express freight, 
but the majority of the available weight al- 


lowance will be devoted to extra gasoline, | 


There is, of course, a great temptation to 
take paying guests on the trip to cover the 
expenses, and Dr. Maurice Dornier, brother 
of Claude, laughingly declared recently that 
he had had three requests from America to 
be allowed to come on the trip. Two men 
offered to pay $10,000 apiece and a woman 
said she would pay whatever was asked if 
only she might be included. Dornier in- 
tends to turn all offers down. 

Captain Christianson, who will command 
the ship, explained: 

She is not meant for a long distance record- 
breaker and the flight to America will not attempt 
any records. Her real usefulness is for commer- 
cial work over distances around a thousand miles. 
For such flights she can carry enough passengers 
and freight to pay her way. On longer hops— 
such as we shall have to make in bringing her to 
America—her ability to pay for herself is naturally 
eliminated. 

Captain Christianson is an old sea cap- 
tain with many years in the German mer- 
chant marine to his credit and with ten 
years’ flying experience as navigator. He 
went on outlining the plans he and the 
Dorniers have in mind for the ship: 

As soon as the motors are installed—and they 
ought to be in before the first of July—we shall 
take her out and give her a thorough test on the 
Bodensee. Then, if all goes well, we shall start 
on a long European tour, touching at Amsterdam, 
Copenhagen, Stockholm, Oslo, Southampton, and 
finally Santander in Spain. By that time we shall 
know exactly what the ship can do. From there 
we hope to start for America, via the Azores and 
Bermuda, without returning to the Bodensee. As 
nearly as we can figure now, we ought to be m 
Santander around the first of August. But such 
things are impossible to fix definitely. It is even 
possible that our arrival in Santander may be too 
late in the summer for a start across the Atlantic 
to appear advisable. Who can say? 

Dr. Maurice Dornier, who is in charge of 
the business end of the company, 1s very 
anxious to see the start for America take 
place this summer without fail. He said: 
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We hope to get her over there early enough 
in the year to permit a tour of the country before 
bad weather sets 1n. But more important, almost, 
is getting her out of the hall where she now stands. 


To those who have met and talked with 
the men in the several works in and around 
Friedrichshafen, there is no doubt that still 
other world-startling achievements will 
come out of these shops in the not too dis- 
tant future. What they will be, one can- 
not say, but it is certain that the Do-X and 
the Graf Zeppelin will not prove to have 
been the last triumphs of the Bodensee in 
the new field it has adopted, now that ar- 
mies no longer tramp its shores. 


New Aérial Photographic Record 

U.S. Air Services, June.—Captain Albert 
W. Stevens, Air Corps photographic phe- 
nomenon, recently succeeded in taking a 
photograph covering a distance of 270 miles 
in one single exposure. This accomplish- 
ment adds almost 50 miles to the previous 
long-distance photographic record estab- 
lished by him last August, when his camera 
registered objects 227 miles distant. 

The photograph taken by Captain Stevens 
during a flight 20,000 feet above Crater 
Lake, Oregon, gives a remarkably clear pic- 
ture of the various mountain ranges stretch- 
ing northward to the lofty peak of Mt. 
Rainier, 14,000 feet above sea level. Cres- 
cent Lake and Diamond Peak appear in the 
foreground, then follow the Three Sisters, 
125 miles away ; next Mount Jefferson, 175 
miles off; Mount Hood, 200 miles away, 
and, finally, in lone majesty on the edge of 
the horizon, Mount Rainier. 

Captain Stevens took the picture from an 
Air Corps photographic plane, piloted by 
Lieutenant John D. Corkille. Taking off 
from Mather Field, Sacramento, Calif., at 
6:30 aA.M., on the morning of the mission, 
the plane climbed steadily for almost a full 
hour as they flew northward. When the 
craft reached the upper air lanes over Crater 
Lake the altimeter on the plane registered 
20,000 feet, while the thermometer stood at 
20° below zero. Captain Stevens stated: 

We didn’t mind the low temperature as much 
as the lack of oxygen in the air. We got the 
oxygen we needed from a liquid oxygen supply, 
but finally had to come down after four hours, 
when our supply was exhausted. 

Shooting at Mount Rainier from a distance 


greater than that between New York City and 
Washington is much like shooting at the moon 
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with the difference that you can see the moon. The 
principle task is to aim the camera in the general 
direction you believe your objective to be, snap 
the trigger and hope for luck. 

While I am very well satisfied with the results 
obtained on this particular mission, I am inclined 
to believe that it will only be a matter of time be- 
fore we will develop a camera that will record 
even greater distances. 


Tests of Steam-Powered Plane 

Aviation, June 7.—Test flights of an air- 
plane propelled by steam will be made at 
the Curtiss-Wright Airport, Alameda, 
Calif., in the near future, according to plans 
announced by William J. Besler, pilot-in- 
ventor. Experimental work on the engine, 
a 2-cylinder compound type, has been under 
way for more than a year under the direc- 
tion of Besler and Warren Doble, auto- 
mobile engine builder. The engine will have 
approximately 150 hp. and weighs about 300 
Ibs. 

Besler, who has spent years studying en- 
gine development in Germany and other 
countries of Europe, is convinced of the 
practicability of steam power for airplanes 
and of the advantages of an external-com- 
bustion engine. The test flights are to be 
made in a Curtiss Robin, with the codpera- 
tion of the Curtiss-Wright flying service. 


Navy Airship Base Hearings 

Aviation, June 7. Washington, D.C.— 
Entering the third week of the hearings of 
the House Naval Affairs Committee on the 
selection of Sunnyvale or Camp Kearny, 
Calif., for the site of a lighter-than-air base, 
the possibility appears that neither site will 
be chosen. The General Board of the Navy, 
an advisory body to the Secretary of the 
Navy, has recommended the selection of 
Camp Kearny, near San Diego, while four 
members of the West Coast Board, a five- 
man board of naval aéronautical experts 
chosen to survey the Pacific Coast for sites, 
have recommended Sunnyvale. 

In addition to this disagreement, three 
points have been brought out which make 
the location of the base on the southern or 
central California coast less of a certainty 
than appeared at first. According to the 
members of the General Board, the base 
should go to Camp Kearny because that site 
is 455 miles nearer the Panama Canal than 
is the Sunnyvale site. Admiral Moffett tes- 
tified, however, that the first defense of the 
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canal by lighter-than-air craft would come 
from the ship stationed at Lakehurst, as 
that hangar is only 1,900 nautical miles from 
Panama, as compared with a distance of 
2,891 miles from San Diego. 

A second point which is assuming signifi- 
cance is the so-called “top-heaviness” of 
naval aérial activity in southern California, 
as contrasted with the paucity of such ac- 
tivity in the northwest. 

The third point made by some members 
of the committee is that this station is not 
immediately neeced. Repeated quotations 
have been made from former testimony to 
the effect that the first of the two dirigibles 
under contract could be housed with the Los 
Angeles in the present hangar at Lakehurst. 

In reiterating the majority vote of the 
West Coast Board for the Sunnyvale site, 
Admiral Moffett further recommended the 
establishment of mooring masts at Nome, 
Alaska, Hawaii, Camp Kearny, and the 
Panama Canal. The transfer of naval 
heavier-than-air activities from leased fields 
in the vicinity of San Diego to Camp Kearny 
was also advocated by Admiral Moffett. He 
further stated that the first of the two new 
airships would operate on both coasts, if a 
hangar were provided on the West Coast, 
but its home base, he said, would be at Lake- 
hurst. 


Handley Page 40-Place Planes Near Com- 
pletion 
Aviation, June 7.—The first of eight 40- 
passenger Handley Page transports to be 
used by Imperial Airways on empire routes 
is about ready for flight testing. This ma- 
chine, when put on active service, will be 
the largest in operation on any scheduled 
airline, and will represent the English com- 
pany’s attempt to bring closer to solution the 
problem of operating economy by increasing 
the number of passengers carried per plane. 
These machines are of the usual Handley 
Page biplane construction. The top wing 
has a span of 135 ft., the fuselage is 89 ft. 
long, and the machine stands 25 ft. high. It 
is powered with four Rolls-Royce engines, 
producing a total of about 2,000 hp. The 
lower wing is slightly shorter than the upper 
wing and approaches a sesqui-plane in type. 
Particular attention has been paid to the 
comfort of passengers. In order to elim- 
inate noise, the cabin has been lined with 
balsa wood and the fuselage has been placed 
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below the level of the engines in order tp 
eliminate, as much as possible, the NOise 
and vibration from that source. The cabin 
is divided into two compartments, each on 
accommodating twenty passengers. When 





used on some parts of the Indian route, jt | 


is planned to carry only twenty passengers 
and devote the balance of the weight to car. 
go. 
and bracing wires between the inter-plane 
struts have been eliminated. Each plane 
following the standard European practice 
will be equipped with radio. All of these 
airliners have Handley Page slots. It js 


understood that the first machines completed | 


will be placed in service on the Londop- 
Cairo route, to care for traffic expected on 
the proposed London-Cape Town line. 


Lord Beatty’s Reply to Lord Trenchard 


London Times, May 


1.—Sir,—Lord | 


Hydraulic brakes have been installed | 





Trenchard’s letter to The Times of April | 


25 is a continuation of, and supplementary 
to, his utterances in the House of Lords on 
April 9 last—a plea to justify a further ex- 
tension of air control. 

What does air control mean? The most 
advertised example of air control and the 
financial saving effected by its adoption was 
the operations in Iraq in September and 
October, 1924. What did the forces consist 
of? Twenty-four aéroplanes, twelve ar- 
mored cars, eight guns, 3,630 men, cavalry, 
infantry, and artillery. This is not air con- 
trol any more than armored car or artillery 
control. It was definitely military control, 





and the operations were military operations. | 


Fortunately the distinguished officers of 


the R.A.F. who were in command were sol- | 


diers. Whether the prospect, inevitable 
under the present régime, that in the future 
they will not have a soldier’s training and 
experience can be contemplated with equa- 
nimity is another question. 

Is it suggested that if these military opera 
tions had been carried out under a properly 
qualified military commander they would not 
have been as efficient and as economical? 

Lord Trenchard makes vague statements, 
such as “Air is the greatest civilizing influ- 
ence these countries have ever known,” and 
“Air methods are the reverse of the old 
punitive column.” When examined, it 38 
found that all that these high-sounding 
phrases really mean is that a political officer 
can do his work much more thoroughly and 
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efficiently if he is provided with aéroplane 
transport than if he is without it. That is 
4 truism, and nobody would contest it. Ex- 

dited transport of any kind assists control. 
Political officers were in existence before 
the advent of the air service, and our meth- 
ods have always been “prevention, not only 
of punitive action.” 

Lord Trenchard admits that when it is 
found necessary to take extreme measures 
the only method is that of “bomb and run 
away’—which, as pointed out by Sir Fred- 
erick Maurice, can achieve nothing perma- 
nent. In fact, the arguments in Lord 
Trenchard’s letter are found to lead no- 
where. A military force equipped with air 
weapons, although commanded by an R.A.F. 
officer, exercises military control and not air 
control. Air forces are an indispensable 
part of, and an adjunct to, fighting forces, 
whether sea or land, as Lord Trenchard ad- 
mits. But those air forces are necessarily 
under the command of the Army or Navy 
commander, who alone can coordinate their 
activities with those of the other units com- 
posing the whole force. The efforts to dis- 
cover an independent rdle lead inevitably to 
the adoption, as a basic war aim, of attack 
on enemy non-combatants. Many students 
of war are firmly of the opinion that this 
aim is fallacious; that it cannot lead to vic- 
tory; that it is inexpedient, particularly for 
this country; and that it is unacceptable to 
the great majority of Englishmen. 

Lord Trenchard on April 9 in the House 
of Lords, in his endeavor to justify the 
existence of and expenditure on, a separate 
air service, proposed taking over the peace 
duties of the Navy and Army. He sug- 
gested substituting Air for Navy in the Red 
Sea and Persian Gulf. Apart from the fact 
that the work and conditions are such as 
to make it impracticable, no economies 
would arise. The strength of the Navy is 
based on war requirements and not on peace 
duties. If vessels were to be released in one 
sphere they would be utilized for services in 
other spheres where they are badly needed. 

Sir, the Navy today is the most up-to-date 
and efficient navy in the world, except in one 
respect, and that is its air equipment. The 
air wing of the U. S. Navy, owing to the 
single control exercised over the U.S. Navy, 
is far ahead of our fleet airarm. They carry 
out exercises on a scale quite impossible in 
our fleet. Codperation between their ship- 
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borne and shore-based aircraft has reached 
a high state of efficiency; with us it is non- 
existent. In common with Lord Trenchard 
I view with dismay the grim prospect of 
“superimposing expenditure for the air serv- 
ice on the already heavy expenditure of the 
Navy and Army.” We are the highest taxed 
country in the world, and yet we commit our- 
selves to the extravagance of having three 
fighting services. Reduce them to two and 
we should save millions of public money 
with greater efficiency as in the United 
States. 

Lord Trenchard said in the House of 
Lords: “I shall not touch upon civil avia- 
tion at all.” Surely it is a subject on which 
the public requires information and it is a 
branch of the air in sad need of support. 
The figures quoted in a letter to The Times 
of April 4 giving the number of miles of air 
routes developed by other countries and 
ourselves, and the number of commercial 
aircraft possessed by them and us, indicate 
that what is needed is a department which 
will not concern itself with Navy and Army 
work, but will devote itself to the develop- 
ment of commercial aviation, in which we 
are the most backward among the great 
nations. 


MISCELLANEOUS 


Morale and Leadership 

Military Engineer, May-J une.—Address- 
ing the Army War College, General Charles 
P. Summerall, Chief of Staff of the Army, 


said: 


If we consider leadership in its strategic and 
tactical sense we see that the modern development 
of staff functions has changed a commander’s re- 
lationship to many of the responsibilities and op- 
portunities that formerly rested upon one man. 
This has indeed been a necessary corollary to the 
magnitude of armies and of operations with the 
vast possibilities of speed in movement and trans- 
portation. Thus, in speaking of the high command, 
one refers not only to the individual, but also to a 
group of individuals, supplementing him and aid- 
ing him. It is a composite unit of well balanced 
and highly trained men in each technical specialty 
and not one individual, who centralizes in him- 
self the control and the execution of military 
operations. If we analyze the qualities of a leader 
as given by the great masters of war, it is seen that 
even should he possess them all, they must like- 
wise be distributed among a staff that thinks, 
advises, and plans, protecting him from error and 
making his decisions effective. 

Thus the commander must know the art of 
staff support and each member of the staff must 
know the art of command. Yet no commander can 
be replaced by any staff, however able the latter 
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may be. In the last analysis, the responsibility for 
decision and initiative must rest upon him, and he 
must have the attributes, the character, and the 
knowledge to be worthy of the confidence and the 
service of his staff. It is this training of command 
and staff to supplement each other that gives to 
our Command and General Staff School and to 
the War College, their power to supply leaders and 
leadership in war for any unit, however large, that 
our country might put in the field. Of this techni- 
cal leadership you have ample opportunity to learn 
in your studies and your reading of biographies 
and campaigns so abundantly published. 

In a recent lecture on one of our military opera- 
tions you were reminded of the difference between 
formulating the best of plans and having them 
executed by the troops. The latter requires a form 
of leadership no less important than that pertain- 
ing to the technical command. It is, therefore, my 
purpose to interpret as far as possible the funda- 
mentals of this indispensable process that is asso- 
ciated with one’s personality, and that can be de- 
veloped and employed by every one in varying 
degrees. It is presented to officers who will bear 
especial responsibilities and is given as though they 
were destined to face situations where the ideas 
expressed may be useful. 

Like most simple things, the subject appears 
trite even to those who realize its value. Many 
of the thoughts are those formulated by Marshal 
Petain when asked how he restored the morale 
and the fighting power of the French Army. At 
the time he declared his intention of placing his 
experiences in writing. Yet after several years he 
concluded that such a contribution was unneces- 
sary, and stated that the book of Du Picq con- 
tained all there was to be said of leadership in 
better form than he could express it. The es- 
sentials are few, but they are indispensable. Illus- 
trations are too numerous to include in the time 
available. 

As a preliminary to the exercise of leadership, 
authority must be vested in the leader. No man 
is greatly influenced by men to whom he owes no 
obligation. This is especially true of the pro- 
fession of arms. Unless there is definite sub- 
ordination there will be not only a lack of re- 
sponse, but there will be antagonism and resent- 
ment towards anyone who invades another’s 
sphere of responsibility. Jealousy of rank and 
command or of any independent status is insepara- 
ble from military men, and it is essential that no 
one should assume authority not vested in him. 
The ablest leader, therefore, can influence only 
those over whom he exercises unequivocal con- 
trol. There can be no such thing as cooperation 
in the military hierarchy. There must be unques- 
tioned command or nothing. 

It is far more difficult to exercise influence over 
others in the normal conditions of peace than in 
the face of danger or of difficulties in war. Men 
have a tendency to surrender. their initiative and 
to seek the direction of some one in whom they 
have confidence when life or the issues of cam- 
paign or battle are at stake. The psychology of 
peace and of war is, therefore, vastly different. 

Military rank and command carry the pre- 
sumption of leadership. There are certain quali- 
ties, however, that will determine the degree to 
which that leadership will be effective. 
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Knowledge of his profession is indispensable 


to a leader. Mastery of the art of war can be 
gained by study, reflection, experience, and Practice 
It cannot be learned like a lesson and forgotten 
but must be absorbed as a part of an officer's life 
and it must increase with his added responsibility 
It cannot be gained suddenly when a crisis ap. 
proaches. Rather one must be prepared by all tha 
has gone before to avail himself of his opportyyj. 
ties. The reputation of ability is a priceless asset 

To knowledge must be added the virtues of 
unselfishness, justice, fair dealing, consideration 
care for subordinates, thoughtfulness, and ¢op. 
scientiousness in the performance of all duty. 
The force of example in loyalty and in sharing 
hardships exercises the strongest influence upon 
others. Criticism and complaining beget like eyils 
and react against the offender if he be in authority. 
The leader must be everything that he desires his 
subordinates to become. Thus a leader is reflected 
by his command. He imparts to it his spirit, his 
purposes, and his personality. It is for this reason 
that he is held responsible for its failures or given 
credit for its successes. He must possess the native 
qualities of resolution and courage, for without 
them he would lose the respect of others and would 
not gain the confidence of his subordinates. * 

Thus equipped for his task, the leader may ex- 
pect reasonable results from following certain 
well-understood psychological laws. 

All impulses must come from the top. They 
must be transmitted by each echelon with such in- 
crease of power that they will reach the point of 
application with irrestistible force. Thus the will 
of the leader becomes the unquestioned law of the 
command. The principle applies to every element 
regardless of its size. It was for this reason that 
Napoleon said: “Men are nothing. One man is 
everything.” No subordinate can substitute his 
wishes for those of the commander and any 
failure in the chain of command in executing the 
commander’s will, will defeat the whole purpose 

Men think as their leaders think, and men 
know unerringly how their leaders think. There 
is no greater responsibility than that of clear 
thinking, for one must reflect in his expressions 
and his actions his exact thoughts. Discourage- 
ment and indecision in a leader will spread in an 
incredibly short time to the most remote point. 
A man who is physically ailing or mentally tired 
soon communicates his deterioration by his words 
and acts. He may paralyze a command by spread- 
ing his own disabilities to those who are capable 
of successful efforts. Indeed, every one is capable 
of additional effort save where wounds or sick 
ness destroy physical power. The leader can call 
forth this effort by his own example and resolu- 
tion. For this reason, commanders and staffs must 
keep physically fit by proper rest and nourishment. 
A leader who destroys his physique, hazards his 
command. 

Just as demoralization and failure generally 
result from a disturbed state of mind, so the will to 
win comes from a lofty spiritual status which we 
call morale. Both can be created or developed by 
the leader. It is well recognized that fear is 4 
creature of the imagination. In the same way great 
masses of men have been threatened by failure 
from the fictions expressed by such terms as “held 
up by machine-gun fire,” “shot to pieces,” “tired,” 
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“want to be relieved,” “neighbors are not up,” etc. 
The leader must be able to, dispel such illusions 
and replace them by confidence and certainty of 
success. Men do not suffer harship and face 
danger and death through fear of punishment. 
They are nerved for their attacks by pride in their 
commands, self-respect, loyalty to their com- 
manders and confidence in their power to succeed. 
These are the elements of true discipline and must 
be attained by instilling the traditions of the com- 
mand, rewarding, if in ever so slight a degree, 
meritorious conduct and regulating tasks to the 
capacity of the troops to attain them. Nothing dis- 
courages like unreasonable objectives, and nothing 
so heartens men as the successful attainment of 
their missions. Thus, the arrangement for an 
assault should insure fire and power to reach each 
step rather than rely on chance, to make an in- 
definite penetration. It is useless to order dis- 
couraged men to attack or to defend. 

Soldiers demand success. They will face danger 
and death unhesitatingly if they believe that they 
will achieve victory. On the other hand, they soon 
lose confidence in a leader under whom they have 
failed. Thus both victory and defeat may result 
from a simple state of mind. 

Men fight for their leaders. It is doubtful if 
soldiers are deeply concerned about the abstruse 
international questions that produce wars, or even 
if they feel the urge to die just for nationality. 
They are influenced above all by the men who 
lead them and whom they admire and trust. It 
follows, therefore, that a leader must be known 
to his men. He must see and be seen by them 
and talk to them of their missions and responsibili- 
ties. His personality, whatever it may be, is his 
greatest asset. He should appear among them at 
times and places of danger and should inspire them 
by his demeanor and courage. This is especially 
necessary with green or unseasoned troops. There 
were notably few casualties among the officers who 
exercised the higher commands in the A. E. F. 
A General who falls at the head of his troops 
or among them may exercise a greater influence 
in death than he ever did in life. As a matter 
of fact, letters were sent from the high command 
to general officers in the A. E. F. directing them 
to visit their commands in action. If the war had 
continued, the presence of leaders in the lines 
would have been a growing necessity and there 
would have resulted a very considerable number of 
casualties among them. If they did not realize 
the necessity of their presence with the troops, it 
was because of the habit that had been formed 
in trench warfare of keeping command posts far 
back of the lines. In all training and study the 
necessity should be emphasized of placing the 
leader near his troops and of personally keeping 
him in contact with them, especially at critical 
moments. There are times when he must be 
where he can influence the battle through his 
agencies, and times when he must intervene di- 
rectly. No rule can be prescribed, but his judg- 
ment as to where he should be in any phase must 

unerring. 

Men respond to praise rather than to blame. 
One of the strongest instincts of human nature is 
self-respect. If the proper appeal is made, every 
man will try to merit and receive approval and 
commendation. When once this quality is aroused, 


men may be trusted to defend it. Equally strong 
in human nature is the instinct of self-preserva- 
tion. This force is aroused by harshness, unneces- 
sary suffering, humiliation, and a sense of in- 
justice. It creates resentment and hate, and no 
man can have the fighting spirit when he feels 
aggrieved by neglect or bad treatment. The 
smallest action of a commander spreads with in- 
credible rapidity, and one individual in whom a 
sense of pride has been aroused or who has been 
provoked to resentment through harsh treatment 
will spread a reaction corresponding to the impulse 
that has been started through him. 

Military men have long recognized a department 
of punishment and discipline and accepted the rule 
to let no offense escape. They should be even 
more sensitive to the need for a department of 
award that would permit no meritorious act to 
fail in receiving proper recognition. This may 
be anything from a word of “well done” to a 
citation and a medal, but it should never be 
omitted. All Orders of honor or distinction are 
founded upon this basic element of human nature. 
This principle has been embodied in instructions 
to the Army. 

It has been said “Fight for your command and 
they will fight for you.” No greater error could be 
made in psychology. A leader who fights his 
superiors will find corresponding opposition to 
himself among his men. Rather should one say, 
“Fight with your men and they will fight for you.” 

In the lower echelons every man must be under 
the eye of a leader. The difficulties of terrain, 
casualties, and the frailties of human nature cause 
great wastage in the ranks unless a leader of some 
grade is constantly on the alert to maintain co- 
hesion and discipline. A leader must assert his 
leadership. By his resolution and force of charac- 
ter he must dominate both his staff and his combat 
troops. This does not mean that he can ignore or 
displace them, but he must be their support and 
their source of effort. The best plan and the most 
perfect orders are useless unless they are executed 
by the troops. It is the part of the leader to have 
his command understand his purpose and their re- 
sponsibility, and to impart to them his own con- 
fidence and his plan and his certainty of success. 
The more they understand their mission and the 
measures and results to be accomplished, the more 
they will make it their own and consecrate them- 
selves to it. 

From the manifest value of proper leadership, 
the seléction of leaders, especially for the higher 
echelons, becomes a grave responsibility. It is the 
purpose of our service schools and especially of the 
War College to develop capable leaders for all ele- 
ments of an army. There can be no doubt that 
many officers have failed and have lost their com- 
mands not so much because they did not possess 
the innate ability, as because they had not learned 
the methods that should be pursued for successful 
execution. Our military training and our methods 
of selection have largely been responsible for mis- 
fortunes that could have been avoided. No war 
plan is complete without a blotter showing the 
selections for staffs and commands. With the 
present requirements, efficiency reports should 
show every officer regardless of his rank who by 
experience, character and attainments is qualified 
for such a selection. 
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PREPARED BY PROFESSOR ALLAN WeEstTcoTT, U. 


RATIFICATION OF NAVAL TREATY 

STATE DEPARTMENT ReEFuses Docu- 
MENTS.—By direction of President Hoover, 
Secretary of State Stimson on June 6 de- 
clined to turn over to the Senate Foreign 
Affairs Committee the confidential corre- 
spondence of the Government with for- 
eign powers preceding the London Naval 
Treaty, on the ground that the revelation of 
these documents would be a violation of 
international practice and of the confidence 
of the other nations involved. The Senate 
committee subsequently passed by a vote of 
ten to four a resolution declaring the right 
of the committee as the agent of the Senate 
to “all the letters, minutes, memoranda, in- 
structions, and dispatches,” but no further 
documents were surrendered, and President 
Hoover reiterated that there was “not one 
scintilla of agreement or obligation of any 
character outside of the treaty itself.” On 
June 23 the Foreign Affairs Committee re- 
ported the treaty favorably to the Senate by 
a vote of sixteen to four. A minority re- 
port by Senators Johnson, Moses, and 
Robinson gave eleven arguments against 
the treaty. 


SPECIAL SESSION FOR TREATY.—A special 
session of the Senate for ratification of the 
Naval Treaty was called by President 
Hoover to convene on July 7, and a vote 
was expected within two weeks’ time, with 
over three-fourths of the Senate favorable 
to ratification. Voicing the opposition to 
the treaty, Senator Hiram Johnson of Cali- 
fornia in a radio speech on June 17 made 
seven specific points against it: (1) that the 
treaty does not make for economy; (2) that 
it calls for competitive construction on a 


S. NAvAL ACADEMY 


large scale; (3) that it does not secure real 


parity with the British fleet; (4) that the | 


ratio of 5-3 is violated in favor of Japan; 
(5) that our allottment of cruiser tonnage 
is not adequate or suited to our needs; (6) 
that the treaty abandons our traditional 


policy of a navy for protection of com- | 
merce in favor of a fleet designed for | 


combat strength alone; (7) that our new 
cruisers must be built not to suit our real 
needs but to conform to British specifica- 
tions. 


STUDIES OF THE TREATY.—Among the 
articles of chief interest in the July number 
of the quarterly Foreign Affairs are two 
studies of the London Naval Conference, 
one from the American point of view by 
Walter Lippmann, editor of the New York 
World, and the other from the French 
standpoint by “Pertinax,” the well-known 
political writer for the Echo de Paris. Mr. 
Lippmann presents a careful analysis of the 
problems of the conference, finding his chief 
argument for the treaty, from the American 
point of view, in the fact that nearly all the 
important naval powers have made immense 
progress since the Washington conference 
in construction of all types of auxiliary ves- 
sels, as compared with the United States, 
and the London treaty in some measure en- 
ables us to catch up. He figures that if 
there were a complete holiday in new con- 
struction from 1930 to 1936 the United 
States would be far below her ratio strength 
in large and small cruisers, destroyers, and 
submarines. Having effected an enormous 
expansion, Japan in particular, he states, 
consents to what amounts to a naval holi- 
day for the next five years. “Pertinax” has 
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much interesting inside information about 
the working of the conference, and declares 
that it failed “exclusively on the Italian 
claim for parity with France.” Against this 
daim he has much to say, blaming it largely 
on the English and American diplomats of 
the Washington conference who gave Italy 
an equal ratio with France when her own 
demands were for only two-thirds. Today 
Mussolini can hardly be prevailed upon to 
accept less than his “contemptible predeces- 
sors” got ten years ago. France, according 
to “Pertinax,” should be granted her de- 
mand for “the strength of the Italian fleet 
plus 240,000 tons, that is, 140,000 tons as 
the equivalent of the German fleet, and 
100,000 tons for service in colonial waters. 

Among other articles in the July number 
of this quarterly there is a study of condi- 
tions in Haiti by former Ambassador 
Fletcher; of American Difficulties in Porto 
Rico, by Thomas E. Benner, ex-Chancellor 
of the University of Porto Rico; Soviet 
Transport Plans, by Bruce E. Hopper; and 
an account of the problems of the proposed 
tunnel across the English Channel. 


UNITED STATES AND LATIN 
AMERICA 


ForeIGN Protests AGAINST U. S. 
TarirF.—The new tariff act passed by the 
Senate, forty-four to forty-two, on June 13 
and approved by President Hoover on June 
17, aroused not only some misgivings at 
home as to its effect upon our foreign trade, 
but official protests from many foreign na- 
tions and threats of trade combinations in 
retaliation. According to reports from the 
State Department, negotiations for new 
commercial treaties with more than twenty 
other countries, including France, Canada, 
Australia, Sweden, Poland, Brazil, and 
Czechoslovakia, have been held up during 
the past fifteen months of tariff discussion. 
There will now be further negotiations for 
special concessions under the flexible clause 
of the new act which gives the President 
power to raise or lower tariff rates. France 
in particular still hopes by “courteous inter- 
vention” to secure modifications favorable 
to French trade, especially in view of the 
fact that American exports to France in 
the first three months of this year have de- 
clined $390,000,000. Failing such conces- 
sions the customs committee of the French 
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Chamber declared in a statement on June 17 
that it would insist on suppression of the 
most favored nation clause in any future 
agreement with this country. 

NaAvAL OFFICER TO SUPERVISE NICA- 
RAGUA Exections.—Captain Alfred John- 
son, U. S. Navy, named by the Supreme 
Court of Nicaragua on President Hoover’s 
nomination to supervise the Nicaraguan con- 
gressional elections of next autumn, sailed 
from New York on June 20 to take up his 
new duties, accompanied by a staff of of- 
ficers of the Navy and Marine Corps. The 
enlisted personnel to take part in the super- 
vision will consist of 310 enlisted men of 
the Navy from the submarine base a: Coco 
Solo, Canal Zone, to arrive at Managua on 
July 10, and 54 marines who will be sent 
to Bluefields on the east coast at the same 
date. 


During June there were reports of the 
return of the rebel Sandino to northern 
Nicaragua, and of encounters between out- 
law bands and detachments of the Nicaragua 
National Guard. On May 8 a patrol of the 
National Guard headed by marine officers 
was ambushed by a bandit force of about 
100, but dislodged the enemy after suffering 
a loss of four killed and two wounded. 


VISIT OF PRESIDENT-ELECT OF BRAZIL.— 
Returning President Hoover’s visit of last 
year, President-elect Julio Prestes of Bra- 
zil arrived in New York on June 11 for a 
brief visit to the United States. The Bra- 
zilian Lloyd liner on which he made his voy- 
age was accompanied by two Brazilian 
cruisers, the Bahia and Rio Grande do Sul, 
and was met off New York by the Trenton 
and Marblehead. Following his reception in 
New York Dr. Prestes went directly to 
Washington, where after exchange of for- 
mal calls he was entertained at dinner by 
President Hoover and welcomed on the day 
following by Secretary of State Stimson at 
the Pan-American Building. Upon his re- 
turn to New York he was given a large 
dinner by the Pan-American Association, 
the American-Brazilian Association, and the 
Merchants Association on June 17, after 
which he sailed for an extensive European 
tour prior to his accession to office in No- 
vember. 
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REVOLUTION IN BoLiviA.—Reports from 
Bolivia at the close of June indicated that 
the revolutionary movement started there 
during the month was completely successful, 
only two regiments of troops having re- 
mained loyal to the Siles government. The 
capital La Paz capitulated to the insurgent 
forces on June 27. For the past two years 
President Siles had assumed dictatorial 
powers in Bolivia, ruling without a congress 
after deporting most of his political enemies. 
He resigned on May 28, but left his cabinet 
to carry on the government, and planned a 
convention to amend the constitution in or- 
der to permit his reélection at the close of 
his regular term on August 6. There was 
considerable sentiment against Siles among 
army officers, and particuarly against Gen- 
eral Kundt, the German officer whom Siles 
made commander-in-chief of the Bolivian 
army. Siles was accused of trying to bring 
on war with Paraguay in order to maintain 
his control of domestic affairs. 

Revolutionary disturbances began with the 
seizure of the frontier station of Villazon on 
June 17 by a small band of Bolivian exiles 
from Argentina. Ten days later the im- 
portant commercial city of Arura was taken 
over by mutinous troops, and the fall of the 
capital followed quickly. A council of six 
army officers took control of the government 
and issued a decree declaring the fundamen- 
tal aim of the revolution was to insure the 
constitutional order of succession to the 
presidency. 


EUROPEAN NATIONS 


LittLE ENTENTE CONFERENCE.—A con- 
ference of foreign ministers of the Little 
Entente powers was held at Lake Csorba in 
Czechoslovakia, opening June 25, One of 
the chief topics of discussion at the confer- 
ence was the possibility of an attempt at 
restoration of Hapsburg rule in Hungary, 
rendered more likely by the visit in May of 
Archduke Albrecht to the young Archduke 
Otto, son of former King Karl, in Belgium, 
at which Albrecht surrendered his claims in 
Otto’s favor. The decision of the confer- 
ence was to take all steps possible to prevent 
such a contingency, short of an open af- 
front to the present Hungarian government. 

Other matters discussed were the possi- 
bilities of Franco-Italian hostility in its bear- 
ing on middle Europe, and Premier Briand’s 
Pan-Europa plan. 
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Success oF First YOUNG PLAN Loay— 
The first $300,000,000 reparations loan at 
5% per cent under the Young Plan wa 
launched on June 12-13 and almost at ong 


oversold in the nine countries which took | 
The actual value of the | 


part in the issue. 
allottment to the United States was 
$98,250,000. Of the proceeds of the loap 
France will receive $132,215,000; Germany, 
$100,000,000; Great Britain, $50,000,00); 
Italy, $13,105,000 ; Japan, $2,060,000; Jugo- 
slavia $1,872,000 ; and Portugal, $748,000, 

The successful flotation of the loan was 
regarded as marking the end of the repara- 
tions problem as a disturbing factor in inter- 
national politics. 
works, reparation payments will be handled 
without friction by bonds issued through the 
Bank of International Settlement, the inter. 
est on which will be paid by Germany. 
Whether or not the burden will be beyond 
German capacity is another question, and in 
Germany the reparations problem is re 
garded as not yet settled (see ‘Germany and 
the Young Plan” by Carl Bergmann, in July 
Foreign Affairs). Incidentally, it may be 
recalled that, according to a “concurrent 
agreement” between Germany and her credi- 
tors signed after the Hague Conference, any 
reduction of the American claims against the 
Allies during the next thirty-seven years will 
be passed on to Germany. 

In accordance with pledges made at the 
adoption of the Young Plan, the last French 
troops left the Rhineland on June 30. 


Caro, KinG or RuMANIA.—On June 6 
Prince Carol of Rumania made a spectacular 
return to Bucharest by airplane after five 
years in exile following his forced renuncia- 
tion of the Rumanian throne in 1926. His 
return was expected and favored by the 
Maniu Ministry, and in fact for some time 
it had been evident that the only real oppo- 
sition to his return was from the Liberal 
party led by the powerful Bratianu family, 
and perhaps also from his mother, the 
Dowager Queen Marie. Three days previ- 
ously it had been announced in Paris that 
he had definitely severed his relations with 
Mme. Magda Lupescu, which caused his 
banishment. 

Two days after his arrival at Bucharest 
the Rumanian Parliament by a brief act am- 
nulled Carol’s renunciation of the throne and 
declared that he had actually been de jure 


Henceforth, if the plan | 
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miler as Carol II since the death of his 
father three years ago. Coronation cere- 
monies were set for next October. The 
cabinet headed by Dr. Julius Maniu resigned 
for a few days but was soon reorganized 
with practically no change. The Liberal 
arty maintained its position in opposition to 
Carol’s restoration, though his return was 
made possible largely by the support of 
George Bratianu, a younger leader of that 
rty. In the European press there was 
much skepticism as to Carol’s possibilities 
as a ruler or as a Stabilizing factor in Ru- 


manian politics. 


ComMUNIST Party Concress.—The su- 
premacy.of Joseph Stalin in the Soviet 
government and in the councils of the Com- 
munist party was again demonstrated at the 
sixteenth biennial conference of the party 
which opened at Moscow on June 26. Speak- 
ing for seven hours to the 2,000 delegates, 
Stalin reported the doubling of state indus- 
try in the last three years and marked prog- 
ress in other fields, and was greeted at the 
end with a tremendous ovation. In a pre- 
liminary conference at Moscow he had se- 
cured unanimous support for a resolution 
approving the government’s policies in all 
particulars and condemning opposition from 
both Right and Left in the Central Commit- 
tee. It was expected that at the party con- 
gress new men of Stalin’s choice would be 
elected to take the places of the discredited 
Right leaders Bukarin and Tomsky. 

In a recent German work on Bolshevism 
by Arthur Feiler, an editor of the Fran- 
fiirter Zeitung, the present Soviet govern- 
ment is again characterized as neither a So- 
cialism nor a Communism of the Marxian 
pattern, but a type of state capitalism, with 
exclusion of private capitalists, in the inter- 
ests of a small body of industrial workers 
and revolutionary intellectuals who consti- 
tute neither a class nor a party—a govern- 
ment which could not work for a week with- 
out the protection of army and police. 


BRITISH EMPIRE 
INDEPENDENCE MoveMENT IN Ecypt.— 
The anti-British agitation in Egypt carried 
on by the Wafd or Nationalist party in- 
creased in intensity upon the refusal of King 
Fuad to approve the recent bill passed by 
the Egyptian parliament for safeguarding 


the constitution and inflicting severe penal- 
ties on ministers who suspend constitutional 
liberties. The cabinet headed by Nahes 
Pasha resigned on June 17, following the 
King’s action, and after the organization of 
a new cabinet under Ismael Sidky Pasha 
parliament was adjourned for a month by 
royal decree. Despite its dismissal, the par- 
liament attempted a session and _ broke 
through the police cordon surrounding the 
parliament house. 


JEWIsH PROBLEM IN PALESTINE.—During 
June the problems raised by the conflicts be- 
tween Jews and Arabs in the British man- 
date of Palestine were under discussion both 
at the inquiry into the 1929 disturbances 
carried on by the League Mandates Com- 
mission at Geneva and at the investigation 
of the Wailing Wall controversy in Jerusa- 
lem by a special league commission. To the 
latter, a 100-page memorandum stating the 
Jewish side of the case was presented on 
June 25 by Dr. Cyrus Adler, President of 
the Jewish Theological Seminary of Ameri- 
ca. 


Stmon Report oN INnp1A.—The long- 
awaited report of the Simon Commission on 
India was a voluminous document published 
in two parts; the first on June 9 presenting a 
general survey of the problems of race, re- 
ligion, caste, language, education, and eco- 
nomic conditions which complicate the gov- 
ernmental question ; and the second on June 
24 offering specific recommendations. In 
general terms the report proposed the sep- 
aration of the great province of Burma on 
the east from the rest of India, and the 
development of self-governing institutions 
in the other eight provinces, which would 
still be under British governors with sweep- 
ing powers. A federal assembly was pro- 
posed to which delegates would be sent from 
the provinces as well as from the states un- 
der the rule of native princes. These latter 
have a population of 72,000,000 out of 
India’s total of 319,000,000. 


The report was very generally condemned 
in the Indian press as far too conservative 
and wholly failing to meet the present situa- 
tion. The nationalist movement planned to 
disregard it completely, and in view of the 
general hostility it appeared doubtful 
whether Indian political leaders would dare 
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attend the round table conference in London 
set by the government for October 20. 


THE Civit DisOBEDIENCE MOVEMENT.— 
Through June the anti-government agitation 
in India under the direction of the National- 
ist Congress continued with possibly dimin- 
ished violence, owing partly to the approach 
of the rainy season. Troops reénforced the 
police in suppressing disorders in Bombay, 
and the government anti-assembly, anti- 
picketing, and anti-sedition ordinances were 
used with increasing rigor. In a statement 
on June 17 the viceroy declared the situation 
somewhat quieter, with more open manifes- 
tations on the part of elements opposed to 
the Gandhi campaign. Boycott week against 
all foreign goods began on June 30. 


CHINA 


CoNTINUANCE OF Civi War.—During 
the middle of June there was a lull in the 
conflict between the Nanking and Northern 
armies in northern Shantung and along the 
Lunghai railway, but on June 25 the north- 
ern forces occupied Tsinan-fu, capital of 
Shantung. Taking advantage of the tem- 
porary quiet in the north, President Chiang 
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Kai-shek, who despite rumors of his beijp 
wounded was reported still in active cop. 
mand, effected a concentration against the 


rebel and bandit forces advancing from th 


southward against Hankow and operate 
against them with some success. Changsha 





capital of Hunan province, was recapture | 
from the Kwangsi rebels on June 18. Atthe | 


close of the month northern and southem 
forces, totaling according to some accounts 
300,000, were locked in a battle in northen 
Honan the outcome of which might prov 
decisive in the campaign. 

SEIZURE OF TIENTSIN 


CuSTOMS.—Op 


ea aN 


June 6 Governor Feng Yu-hsiang put inty | 


effect his seizure of the Tientsin customs 
revenue by appointing B. Lennox Simpson 
(the English writer under the pen-name 
Putnam Weale) as commissioner in charge 
of customs at that port. Mr. Simpson 


formed a staff and began operations without | 


protest from foreign consuls. Meantime the 
Nanking government declared the port of 


Tientsin closed, and made representations to | 


foreign powers against the seizure. Collec 
tions at Tientsin last year exceeded $8,000; 


000. 
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From an oil painting in the possession of his family. 


REAR ADMIRAL STEPHEN B. LUCE, U. S. NAVY 
The ninth president of the U. S. Naval Institute, 1887-98. 
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Something more than a year ago the Secretary made a brief résumé of 


Aviat - 9 aviation progress, and took occasion then to predict some of the changes in 
" the world’s political alignments that might result from these developments. 


The past year has shown no slowing up of the accomplishments of those who build and 
fly seaplanes, landplanes, and dirigibles. 

Traveling by train and plane the rail and air-passenger service keeps regular schedules 
for a two-day trip across the continent. The record of more than eleven days of continu- 
ous flight mentioned last year has been almost forgotten since the Hunter Brothers flew 
the City of Chicago for 544 hours. 

Our air-mail service is continually expanding not only within the United States but also 
to the other countries on this continent and to South America as well. The traveler by 
automobile and train is impressed with the beacons, emergency landing fields, weather and 
radio stations, for serving the fliers, that he finds not only in populous districts but also on 
mountain tops and in desert areas. 

Captain Hawks flew across the country in a glider towed by a power plane. At stop 
stations he unhooked his glider from the towing plane and glided to earth. One wonders 
what trains of the future this forecasts. 

Colonel and Mrs. Lindbergh have shown what few stops are even now necessary in cross- 
ing from one of our coasts to the other; and the Spokane Sun God flew from Spokane 
to New York and returned in less than 116 hours without landing although it was refueled 
eleven times en route. 

The Graf Zeppelin’s numerous transoceanic flights, including one around the world, 
show full well that projected uses for lighter-than-air craft are far from visionary. 

The Diesel-propelled plane has already been successfully flown. Who can tell the ul- 
timate speed or ceiling? At the moment Squadron Leader Orlebar’s speed of 357.7 miles 
per hour, and Lieutenant Soucek’s altitude of 43,166 feet are the records. 

Not only are spectacular things being accomplished, and new records being made, but 
the safety of flying is constantly improving. Lieutenant Doolittle, U. S. Army, has al- 
teady demonstrated that “blind” flying is not an impossibility. The Curtiss Tanger, winner 
of the competition for safe aircraft, embodied principles and performances remarkable in 
promoting safety of aircraft operation. 

In all these developments our Navy is well to the fore. It is not only in such things as the 
aerial survey of 13,000 square miles in Alaska, in Soucek’s climb eight miles above sea level, 
or in Byrd’s soul-stirring expedition to the South Pole, that the Navy has participated; 
but also in all the work, and trials, and tribulations, that make possible the steady progress 
i performance and safety. 


775 











776 U. S. Naval Institute Proceedings [Avg 


What officer on rejoining the fleet after a long absence is not thrilled at the performancg 
of our mobile aircraft in war games played far from any but a floating landing field? 

The sea battle of the future will differ in many ways from those of the past, but the guid. 
ing principles which have brought success before remain unchanged. The composition anj 
the disposition of the fleet undergo changes but the Navy still remains our first line of & 
fense, and the aviation arm follows the Navy tradition of “keeping its light so shining, 
little ahead of the next.” 


The following books, that have not previously been mentioned in the Se. 
retary’s Notes, are now in press and will soon be available: Alternating. 
Current Laboratory Manual, Physics Laboratory Manual, Radio Laboratory 
Manual, The First Twenty-fve Years (Class History Naval Academy Class of 1905). 


New books 


in press 


: The frontispiece for these notes is a picture of the ninth president 
Rear Admiral ; ; , 
Stephen B. Luce of the Naval Institute. The following sketch is taken from notes fur 
nished by Professor Herman F. Krafft, Curator of the Naval Academy 
Museum. Stephen Bleecker Luce, born in 1827, was destined, before his death at the ag 
of ninety, to live through four wars. He was a midshipman on the Columbus under Bid- 
dle in Japan, the trail-blazer for Perry. Luce served with distinction through the Mex- 
can and Civil Wars. During tours of duty in the Department of Seamanship and as Con. 
mandant at the Naval Academy, he left an indelible impression on the officer-training phase 
of the Navy. He founded the Naval War College. In this connection he discovered 
Mahan, and pointed him fair on his great Sea Power series. He was president of the 
Naval Institute for eleven years and contributed to its PRocEEDINGs many important ar 
ticles. The mere titles of some of these reveal him as a thinker and the teacher of the 
Navy, e.g., “The Navy Department,” “Naval Administration,” “Naval Strategy,” “Nava 
Training,” “A Powerful Navy not Dangerous to Civil Liberty,” and “The True Relation 
between the Navy Department and the War College.” His Seamanship was for years the 
classic textbook in this subject at the Naval Academy, a subject now taught in the hall 
named in his honor. 

But far greater than all this, “Luce taught the Navy to think.” In an article in the 
Naval Institute Proceepincs shortly after Admiral Luce’s death in 1917, Admiral Fiske 
wrote: “The statement cannot reasonably be questioned that the U. S. Navy owes more 
to him than to any other man who was ever connected with it, directly or indirectly.” A 
thousand men, untrained and unled, is a mob. With proper equipment and codrdination 
in movements the thousand become a fighting unit. But such a unit may form a crack 
regiment, a crack ship, and yet not be able to accomplish its maximum in the battle line 
Luce taught the Navy to think in terms of fleets as well as ships, in terms of grand tac 
tics, strategy, naval bases, logistics, campaigns, wars. Luce, like Farragut before the battle 
of New Orleans, studied and explained battles and campaigns by moving miniature ships 
over great maps. For all this, many so-called “practical” officers of his day—those who 
prided themselves on being able personaily to furl a sail, splice a rope, or do a trick at 
the wheel—some of these “practical” men considered Luce a theorist anda dreamer. But 
criticism could not embitter the genial and good-natured Luce. He and Mahan kept on 
preaching their doctrines, in and out of the War College, until gradually even those who 
came to scoff remained to pray. 

At sixty Luce in full dress used to “skin the cat” from two hammock hooks in his cabin. 
Such gymnastic feats were probably as much a matter of exuberance of good spirits as@ 
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conscious quest for physical fitness. To those who had the privilege of meeting him under 
his hospitable roof in Newport, he seemed, even in his eighties, wonderfully keen and alert, 
witty and quick in repartee, the quizzical look in his keen grey eyes full of good humor and 
humanity, every inch the officer and the gentleman. 


‘ The Board of Control has accepted the resignation of Lieutenant Com- 
ee af mander A. H. Rooks, U. S. Navy, as assistant editor, due to his assign- 
af . ment to sea duty. The Board elected Lieutenant Commander C. H. Mc- 
Morris, U. S. Navy, who served on the Institute staff, 1926-27, to fill the vacancy created 
by Lieutenant Commander Rooks’ resignation, 


The following notice is published at the request of the President 
Neval Academy of the Naval Academy Graduates Association : 
Graduates Association - : 

The annual business meeting of the Naval Academy Graduates 
Association was held at the Academy, May 31, 1930. At the annual dinner, Stayton, of 
the Class of ’81, made the following report for the Council: 

A year ago our Association had neither a definite program of activities nor a financial 
balance. Our work had been confined to issuing—periodically—a roster, and to arrang- 
ing for “June Week” dinners. We had not then enough money to pay our debts, and were 
without a regular source of income. Our members are, generally speaking, life members, 
with dues paid up in advance, and exempt from assessments. The practice of taking fees 
and dues from midshipmen on their graduation day seemed objectionable and had been 
discontinued. 

The Council’s first effort was to plan for some worth while service work. The Secre- 
tary of the Navy, and the officers of the Navy Department and of the Academy were 
sympathetic and helpful and have enabled us to codperate, in what we believe will be a 
valuable fashion—with the Bureau of Navigation. 

The department has given us its recognition, and assigned us office space in the Navy 
Building. 

The Council decided that there was needed an Emergency Fund of $10,000 to be im- 
mediately available for paying a secretary and for meeting other current expenses for a 
period of two years, during which time it is hoped to arrange for a regular income from 
voluntary dues. 

The Council wrote to about fifty graduates and obtained from them an underwriting 
guaranteeing $5,000 per year for the next two years. The emergency fund of $10,000 is, 
therefore, available and on the first of July the Council, with a proper office force, will 
start on its two-year program. This program will involve the following activities : 

(1) The Association will, on account of legal considerations, be incorporated under the 
federal laws of the District of Columbia. 

(2) There will be a campaign to induce all graduates to join as regular members, and 
any former non-graduate students to join as associate members. 

(3) All academy classes will be encouraged to organize, and every class will have a 
liaison officer tying up with the parent body. 

(4) Members will be asked to consent to pay—for current association income— 
about $5.00 in every five-year period. Membership will, of course, continue whether or 
not such contribution be made. 

(5) The work of increasing the permanent Endowment Fund—which now amounts 
to about $4,000—will be pushed forward, and the income be applied to current expenses. 
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(6) A new roster will be issued. The last volume was printed under pressure and jy 
the face of great difficulties. It is unsatisfactory in form and substance, and unhappily 


contains many errors. Graduates are earnestly requested to suggest alterations and jp. § 
provements for the new volume, and to send their suggestions to the Secretary, Lieutenay 
Commander R. S. Robertson, Jr., U. S. Navy, care Navy Department, Washington, DC 
(7) The organizing of branches in the principal cities will be systematically carried on 
If these plans meet the approval and receive the support of the graduates, this Asso¢. 
ation will take a place worthy of the Academy and of the service. 


The membership of the Naval Institute continues to increase slowly byt 
steadily. 

Since the last membership statement was published in the Proceepincs, the Institutes 
membership has increased by 26 members. During this same time there has been a total of 
5 deaths and 12 resignations. The total membership of the Institute is 6,570. 

This membership is comprised of : 

2,347 officers on the active list, 
288 officers on the retired list, 
151 officers of the U. S. Coast Guard, and 
3,784 associate members. 
In addition to the membership the Institute has 875 subscribers and sends out in exchange 


with other publications, to advertisers, etc., 372 copies. The total circulation is therefore 
7,817 copies. 


Membership 





